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ECTRIC LIGHT CENTRAL sTATIONS 
| and 


PRIVATE INSTALLATIONS fitted comple. 
— ALTERNATORS & CONTINUOUS CURRENT of CARBONS 


Ww: A. Aewes & Co., 6, Unter den Linden. 


for Arc Lampe. 
MACHINES—KAPP’S PATENT. Riectrie Bells, 
The KAPP “CENTRAL STATION” DYNAMO, 
à Arranged for Direct Coupling or Belt Driving. fee INSTRUMENTS, 
“KAPP-WILLANS” COMBINATIONS, Ie LIGHTNING 
on 


à 


BATTERIES. 


SD Sole Makers of Higgins’s, 
CONTINUOUS and ALTERNATING & Bichromate. Leclanche, &o., &c., 


LA 


CURRENTS, Zinc and Carbon Plates, &o. | ë 


PARALLEL or SERIES WORKING. | | 
ACCUMULATORS. 


SINGLE or DOUBLE CARBONS, 
FOCUSSING or HON-POCUSSING. 


MARINE, UNDERGROUND, 
AERIAL, TORPEDO, and 
ELECTRIC LIGHT CABLES 


TELEPHONE and | pe 
ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS Patent 
FLUID and TERMINAL INSULATORS, a 
SHACKLES, &c., and all descriptions of the 4 
DAUIEM of INSULATION ordinary form, in Porcelain or Brownware. é 
MAINS. 
7 CABLE MACHINERY AND GEAR | 
a Of all descriptions, for the complete equipment of = 


TELEGRAPH CABLE FACTORIES and VESSELS, 


including Stranding, Closing, Tape, Yarn & Compound a 

Serving and Rubber Covering Machines, &e. 4 

PICKING-UP & PAYING-OUT MACHINERY, Dynamo- | “ 

meters, Bow and Stern flear, Cable Tanks, Telegraph | a 

Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain | TT 
| 


: Fittings, Gable Leada, Cable Drums, Hauling Gears, Splicing and 

Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
for Deep and Shallow Water. 

Sole Makers of TROTT & HAMILTON'S PATENT GRAPHEL ROPE 

/ and TROTT & KINGSFORD'S PATENT INDICATING GRAPNEL. 


| EVERY 
i ar itu). 


~ 
‘ 
Ver, 
rat 


Telegraphic Address: “ACCUMULATOR, LONDON.” 


VERTIONL COMPOUNN HIGH-SPEED ENGINE.0.$.TYPE 


| Internationa? Inventions Exhibition, 1885, GOLD BEDAL tor SILVER MEDAL for Cables 


MEDAL, ‘INTERNATIONAL ELECTRIC EXHIBITION, , 


SEX and Cotton SEEAOS & CABLES) FOR: Spectally 


| Cables and | 
pups, 


“VULCAN IZED IN DIA-RUBBER 


CABLES AND WIR 


OF EVERY DESCRIPTION. | 
BEST QUALITY AND VALUE. PROMPT DELIVERY. 4 
| 


SPECIAL CONCENTRIC _ CABLES) 


FOR TOWN LIGHTING. 


Glectrical Mire and Gable Wakers, 
| SALFORD, MANCHESTER. 


LONDON : 10, HATTON GARDEN, E.C. 


London Agents for Messrs. JOHN SON . FEES | 
KAPP.. DYNAMOS. 


ARC . LAMPE 
RING CONTACT ‘SWITCHES, D.P. ACCUMULATORS 


THE TRADE SUPPLIED ON THE BEST TERMS. 
DRAKE GORHAM | 


2, PRINCES MANSIONS, VICTORIA STREET, S.W. = 


LIGHT 


250 Installations 


'INCLUDING 


STEAM. SHIPS, WAR VESSELS, FACTORIES, MANS 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


LINDLEY 


and Bole Makers of the ACME GOVERNOR. 
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ASBESTOS C | |. 


FINE ASBESTOS PAPER, for Dynamos, &e. Works near and are 
18 of the best possible description. 
», The ONLY COMPANY SALAMANDER» 
* inthe World owning ! 
Mines in both ITALY pars 
PACKING, 


(Late 161, Queen Victoria Street.) 


PATENT | VAMISED "TRLEGRAPH WIRE. 


Government à Railway Companies 
HON Wikdsi. 


109 1h, COILS, HIGH 


” 


SPÉOIALITY -TELEGRAPH WIRE, TO AL TO | 

WIGGINS LONDON, M | GA | 
CA MERCHANTS, [Pelephone No. 


PATENT 0 win? M. FOXCROFT 


(Successor to the late W. Ponoreft, F. Lucas), 
| 


36, PEBOIVAL STREET AND 9, SIT STREET, 


LONDON, E.0. 


| “PAMPHLET OF GOSTS GRATIS. 
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MANSION, HOUSE BUILDINGS, LONDON,’ 


| 12, 1894; 


VICTORIA MANSIONS,  WESTMINSTER.. 


Le 


LTERNATINS CURRENTS. | 


LR 


“The Crompton-Howell Electrical Storage Co:; Ltd, have or are. 
1a 
INTRAL 

+ in connection with Central. Stations sapplyi bay 

LAMPS. 
These Batteries act a reserve, for the. shore, gun 


direct without machinéry. 
: . SYOTALIONS | FREE. 


COMPANY, LIMITED. 


‘Works; DOCK, LEANELLY. 
Telegraphic: Address: “ POROSITY,” LONDON. “Telephone 1,668. 


4 


Prof SILYANUS THOMPSON “ This is the Electrical Engineer's 
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EMMOTT CO. Lom 


Strand Covering 


HALIFAX, ENGLAND. 


“sos MANUFACTURERS UNDER LICENCE MANUFACTURERS oF a 
Me BELLS, SWITCH BOARDS, | 
FLETCRERS WATCHMAN’S TELL-TALE | 


ANNUNCIATORS, &,, 


BLAKRY-EMMOTT DYNAMO. 
WARBURTON AND CROSSLEY'S RELAY. 
EDMONDSONS CALOULATING MADHINE, 

Silver Modal, Inventions Exhibition. 


Single Needle, Block and Morse Instrument,” 


Are prepared to undertake sub-contracts for the installation of concentrie ma | 

J. D: F. ANDREWS & C0. for trade firms. 
; a saving te contractors over the ordinary system. os aed 

Full information at 41 & 42, PARLIAMENT STREET, sw. 4 

SPECIAL CHARCOAL IRON SHEETS, DYNAMO PLATES. TRANSFORMER STAMPINGS, | 
Charcoal Iron Wire. Mild Steel & Bessem Steel F | 
Sheet Steel, Tool Steel, Files, &. 134, Upper Thames St., LONDON. Brass and Copper Rods and Tubes, | 


IRON ANDBTÉEL. 


| | HXCHLSIOR 


THOMAS BARRACLOUGH & 00. Ltd. 


| used by ail the prinipel Plates ia 


VATS, ANODES, AND COMPLETE OUTFITS. 


MANGANESE 
[ of Work.) CARBONS. 


TALC, slices, pencils ; . MICA, lump, cut, and powdered, | 


+. … GEO. G. BLACKWELL. 
Works: GARSTON. Chief Office: 28 & 21, Irwell Chambers, LIVERPOOL. 
Telegrams: “ BLACKWELL, LIVERPOOL.” TELEPHONE. 4067 


; | 


L 1 


| LAMBETE LONDON, - 
MANUFACTURERS OF 
ANH « Ss.  PLUMBAGO CRUCIBLES, 


Testimonials show 80 to 50 meltings each. 


Man of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


LARGE STOCK OF ALL PATTERNS AND SIZES. 


SWITCH BLOCKS, FUSE BLOCKS, 


ANDREWS PREECE, Ln. 
| | | ELECTRICAL ENGINEERS & CONTRACTORS 


MANUFACTURERS OF THE 
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= -ARC LAMPS, SWITCHES, 40 
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CARL OPPERAANY, Clete, 


4 
fl 


‘SEMAPHORE AND LIGHT REPEATERS, 1 
ELECTRIC BELLS AND INDICATORS. 


‘ 


BATTERIES OF ALL KINDS | 


aire ELECTRO-PLATING DYNAMOS | 


» For Nickel and Silver Plating, Brassing Bloctro-typingy q 
STRANDING AND MAKING CA II. OF EVERY SIZE AND DESCRIPTION. 
PRICES FROM £6. Numerous Testimonials. 


& F. CHAMBERLAIN, STONEWARE INSULATORS, | 
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Tanners, Curriers & Leather Merchants, 
PARK ROAD LEATHER WORKS, 


:BINGLEY, YORKSHIRE. 


187%; Paris, 408: Amsterdam, 1853, 
+ Huddersfeld, 1883 onal Inventions, 1885 


Electric Department of the Inventions Exhi- | . 


Mashinery ip the Light 
Exhibition, 1886. 


FOR DRIVING THE | MACHINERY IN THE ELECTRIC LIGHT 
DEPARTMENT OF THE 


| INTERNATIONAL INVENTIONS EXHIBITION OF 1886. 


relating to a portion of the Main Belts for Driving the 


have probably never been previously attained :— 


Length. Width. Speed. Transmitted. 
Ho. 1-10 feet x 10 inches … 2,585 feet per minute 199 
No, 5-18 fret x 15 inches “ee 2,585 feet 170 TOTAL 
No. 8-40 feet x 16 inches .. .. 3,270 feet 
Ko, 4-86 feet x 94 Inches .. 2585 feet 
No, feet x 15 inches .. .. 2,585 feet 
mm. 6-86 feet x 15 inches ., .. 2,585 feet e "10 : à 


JOHN WHITE & SONS supplied the Main Driving Belts at 


TER BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
HUDDERSFIELD ,, » 1808. 
, SALTAIRE EXHIBITION 107. 


GOLD NEDALA ON AL THE OOAIONS fr 
efficiency. 


FRAZER’S EXECUTORS, 


“PALACE PLAIN WORKS, NORWICH. 


(0 


V7 


COVERINGS. 


| SPECIAL PATTERNS ON SHORTEST NOTICE. 


-Lowest Prices on application. 
1000 oot AND UPWARDS CARRIAGE PAID TO LONDON. 


GUTTRISS, WALLIS & CO, Lo. 


| Engineers & Panufacturces. 


ELECTRO-MOTORS 


From 35 t6 50 HP. 


DYNAMOS 


For all purposes. 


4 


COMPLETE PLANT FOR ELECTRIC LIGHT 
TRANSMISSION OF POWER. 


à a 


Bells, Telephones, &c. 


ELMWOOD ELECTRICAL WORKS & I, BOND PLACE, LEEDS. 


& STURGE'S PATEND, 


| 


Lamps can be lowered for: 


without LOOPING WIRES, SLIDING | 


CONTACTS, BREAKING or 
| any undue strain on the wires. 


PR 


SO LE 


CHAS. “JOYNER & 


| IGKNIELD | SQUARE, 


Tit 
ttt VIAL y À © AMEN’: 
at | 
| 
| 
it 
SGCTION | | 
For Electric Machinery. | 
| ; | 4 
| 
+ | Machinery in the Electric Light Department of the International Inventions Exhibi- | | | | 
L | : tion of 1885 may be of interest, showing such combined results in Belt Driving as | de 0 WE | dre? À 
11! 
11! Drawings and Prices | 
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TENE! CONSTRUCTION AND. RENEWAL, IN. STOCK... 


Estimates and Plans FREE for Supplying, Fixing, and Maintaining Telephones any distances, Town ov. 


| UNIVERSAL TELEPHONE CO, 11, » Queen Victoria St, London, EG 


F. J. A. MATTHEWS. 


CONSULTING, ELECTRICAL, ya 


PATENT SHORT ARC LAMPS. 
. HORIZONTAL DERAMOE. 
VERTICAL 

| OVERTYPE é. 


r MECHANICAL. 


ELECLRO MOTORS. 

ELECTRIC MINING rule 
ELECTRIC LAUNCHES. 
MEASURING INSTRUMENTS, 


JA 


ng 


Jt Sparki EI 7 
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3 GOLD MEDAL AWARD. 1 


CATALOBUE AND PRICES a — 


LAUNCH ES SALE OR 
ELECTRIC TRACTION 


Estimates and Full Particulars on Application. 


ents for Scotland: Messrs. MAYOR and 
‘ COULSON, 56, George Square, Glasgow. 


Yorkshire and North of England: Mr. ¢. A. 
 SHUTE, Portland House, Eastbourne, Darlington. 


South Wales: Mr. E. J. HOWARD, 34, West sez, 
a Bute Street, Cardiff. 


Lancashire, Cheshire and North Waks: Mr. Immisch in Con 
RICHARD WHITE, Widnes, NEWALL/S PATENT PORTABLE 


THe GENERAL ELECTRIC POWER & TRACTION CO. 


(Late M. IMMISCH & CO.) 
Heid Office: 35, NEW BROAD STREET, E.C. Works: KENTISH TOWN, NW. : D 


-ÔF EVERY DESQRIPTION KEPT IN! STOCK... 
INSULATORS, IRON WORK AND ALL MATERIALS FOR TELEPHONE & | TELEGRAPH 


| (IMMISCH, SPRAGUE & JULIEN PATENTS). | 
| for Electric Lighting aa 
| DY NA M OS sé Transmisstéc of Power, Se. | 

ELECTRIC LIGHTING 
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_DYNAMOS. 


TURBINE 


for | 

“Tandon Representative : A. CAMPBELL WIN TON Street Westminster, | 
Telegrams: “DUNAMIS,” LONDON. | Telephone No. 3156 


compound ‘Underneath Type, 25 to 225 LEP, > ™~, 


hne GOVERNING A SPECINITY, 
_ENGINES R: ELECTRIC | 


* ee; 


‘RIDGMOUNT STREET, STORE STREI | 
Bells), | 


Burglar, Alarms, -Paten 

Watchmen’s: Clocks, Water Gauges;’ Electric Indicator’ antt Light | 
Markers, Gas Lighters, Lightning | elephones, 
‘Fire’ Stations, General ‘Electric’ Lighting." 


ESTIMATES FREE ON APPLICATION. 


“= Heaton Works, NEWGASTLE- “ON- T 


Manufacturers: or 
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PHOSPHOR ‘BRONZE 
CAST. NGS, 


BEWARE OF SPURIOUS IMITATIONS, FALSE. REPRESENTATIONS, AND INFRINGEMENTS OF OUR 
O"rErE- 


wWharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND  CONTRACTORS£ 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR * 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 


PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, de | 


. FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS. ’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, ho, 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. — 


| Manutactarers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores af ovry 


TEDDINGTON, 
MIDDLESEX, 
May, 1891. Fireproof Cases 
Messrs, SWINBURNE & CO. beg to announce temps. |up| PTE 
to their numerous customers that they have now a oe | | 
considerable stock of all the usual sizes of transformers. es OF 
By still further enlarging their works they have at a | 
last succeeded in catching up their orders and are now 150 | 6| 1111 
prepared to deliver transformers on receipt of order. 
While very much regretting the unavoidable delay of 800 |12| 90 68. 
which some customers have complained in the past, _ 400 | 16| 38 4, 
they feel confident that there will be no cause for similar Dies 5 0! 
complaints in the future. - | 1000 | 40 | 7 vof 
Knowing, as do, that they can challenge | 
competition, both in and price, they solicit 
. further orders and the most. | 
prompt attention. 
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DORMAN & SMITH, 
ELECTRICAL | 
+ Manufacturers to | 
| PRAZENOSE | ST. 
MANCHESTER, 
ra | 
| names of whose are ,Ohe Heading in Index free of charge, 
but if repeated under other headings, @ ry additional en 
| ern: PAGE Eject cal ‘Manunfacturing E | 
| Elo. Co. Sharp ca | fy Co. Sup. | 
Electric'Company 20 | King, Mendham & Co. … … 
Holmes & Co. Sup. 11 à Unit Sup. 1 Laurence, Scott& Co. ... 
Poole & White (6 arwange) 10 le & White . Sup. 17 
Woodhouse & Rawson United. 7&18 | & ichard Frères Sup. 4 
Asbéstos.—Bell’s Co. . 20, Sup. 1 17 Sax .. 
United Asbestos Co eerie igh Rawson United 7 & 13 Telegraph Mfg. Co. - Sup. 1 
ayctioneers and Valuers Mechanical © Walaall E 
Wheatley Price & ur # Williamson 18 Jas; White... 
fndis-Rubber Co... cal Accessories Co.  : Wallis & Co, 7 
| ec. . Binswanger . nts.— 
Jars.—J. Bourne & Son Ras : du. wi? nding Paper. | 
J. Stiff & Sons... 17 0. Boren & 12 
General Elec. Co., LA. Johnson & Phillipe cwood ana tren) 
—+John White & Sons H. Bailey & Co.  … =... 18 Genl. Elec. Co., Ld. (G. Binswanger) Sup. 10 
Webb & Sons … | G. Bellies O0. Poole & Sup, AT 
= 15 Browett, Lindley & Co... .. 2 Taylor, Tannicliff … 
E. & F. N. Spon .. …… Sup. 16 Campbell Gas Engine ... Sup. 4 Woodhouse & Rawson United 7 & 18 
Whittaker & Co. 16 ‘Davey, Paxman & Co. … .. 12 | Porgus Cells.—J. Stif' & Sons … 6 
Cabinet Work.—W.M. Foxeroft .. . 8 | . Greenwood. & Batley. ... R: Sigüals — 
| Griffin Gas E ober lé. Be. ool of 
R. Hornsby & &e.— Bch 
Marshall, & Co. Ah 40: 19 Eleel. Standardising,&c., I Sup. 2 
Ransomes, Sims & Jefferies 3 | Sérews.—Davis & Timmins 22 
Robey & Co... … .18 À. Stokes & Co. 16 
ow 14 Stampings. —Harold & Jenkins À 
Telegraph Enginee 
Willans & Birmingham Tele. Factory Sup. 7 
J. H. Holmes & Co. Sup. 11 Crystal-Palace Julius Sax. 9 
Johnson & Li 1- _Fibre.—David Moseley & Sons _... 16. Telegraph Mfg. Co. F Sup. 1 
Laurence, Scott & Co. "gg | Fire Insurance.—Phœnix .. Sup. 16 Telephanes. 
F. M. Newton —Genl, Elec. Coa. ninewanger 10 “JS. T. Gent & Co...  : 
C. A, Log | Tougquare Drilling Maghine Os... 
Roper 8 Electrical . S — uare Drilling Machine 
“Woodhouse & Rawson United & 18 ‘Go. 13 Air 
ouse waon | eee eee 
Ebonlte.—Harburg I. Bbr. Comb Co. up-1 
. Moseley &. eee 16 Unit d 7&18 gz | 3 7 
Engineers and Contractors. Oo. … Sup: Fowler-W Ep. 8 | 
. W. T. Glover & Co. ! 
Rubber, G. P.& Tel. Wks. Co. W. T. Henle rs Tels. Works 
leton, Burbey & Williamson Sup. 18 | Win 
Co. 12 Sup. 17. Bronze Co. 10 
Tel. &e. Co. 15 à Poole & White... z: 17 
& Co. Sup. 6 
\ eee Sup & 18 
ms : - Edward & Co. ‘8 A ‘ 
| 23 | Magnet Stoël.--G. P, Wall, 17 
| 
CROMPTON. & CO., LIMITED, = 
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Best, Chea apest & mos, 


ELECTRIC LIGHT ‘FITTINGS. 


and Lateral Counterweight Pendants, Picture Lights, Adjustable 2 


INTERLOCKING THE LOCK AND BLOCK, 


of combining the “Lock” and 


SAXBY & FARMER, Reilway Signal Contractors Can ry Road, KILBURN, LONDON, 


DAVEY, PAXMAN & Co. , Engineers, COLCHESTER, | 


Devote attention to 


STFAM ENGINES AND BOILERS REQUIRED ‘FOR ELECTRIC LIGHT INSTALLATIONS | 


PAXMAN & Cco., nginee 
Lowpon Orrics: 78 [late 189], VICTORIA E C, 


for their Steam Engines and 


THE BRUSH ENGINEERING 


 Efficiency, Simplicity, Durability, Extra Large. Wearing Surfaces, Special 
Lubricsting Arrangements. Perfect Accessibility for Adjustment | 
From 6'6 I. BP. upwards. | 


 : Works: LAMBETH, LOUGHBOROUGH AND VIENNA. = 
Head Office : 112, BELVEDERE RD. SE 


ELECTRIC LIGHT F 


Ings In 


SUPPLIED) 


ELECTRIC LIGHT. 
ENGINEERS AND CONTRACTORS. 
COMPLETE INSTALLATIONS, OR WIRINGOMLY | 


Ohow Rooms 53 Berners Ofreel 


warded | 
Bi Two Gold Medals and One Siver Meda) | 


SINGLE CYLINDER AND COMPOUND 


SPECIAL. TERMS To THE TRADE. 


CARRIED OUT PROMPTLY, ALL WORK GUARANTEED: 


WORKS: WELLS. MEWS, OXFORD 5! Wi 4 
TELEPHONE Ne 3975 TELEGRAMS “DETECTOR, LONDON 


| 
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WESTINGHOUSE 


VICTORIA MANSIONS; ‘82; VICTORIA. STREET, SW. 
‘MANUFACTURERS OF AND CONTRACTORS: FOR : 


CENTRAL STATION 


For LIGHTIN G, POWER and TRACTION: 


Seu PROPRIETORS OF THE SHALLENBERGER METER | 
gr. FOR THE WESTINGHOUSE COMPOUND VERTICAL 


CABLES 


Post Office, = satisfaction. ‘Every possible care is taken through”: eqan 
Light the processes of making and testing; and the 
| —— D _ may be relied upon by Contractors and Shippers. 


&e., ‘When you require ANY description of Wire or Gable aman inc 


TELEGRAPH, TELEPHONE OR ELECTRIC 


# Cirouits, kindly favour us with an enquiry, 
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RUBBER WORKS. 
| Offices: 31, LOMBARD STREET, LONDON; EC. ‘Works: MILLWALL | 
Manufacturers of TELEGRAPH CABLES, 


AND OTHER PURPOSES. 


India Rubber Sheet and Tape, Pure or Vulcanized. | 
J Materials for Electric Light Wires; —— 


HOOPER’S CORE and Insulated Wire for ELECTRIC LIGHT 


ANCHOR WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON 
oF 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL - INSTRUMENTS, ELECTRIC LIGHTING, 
BELL “AND TELEPHONE “work, 80. m 
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THE WORK UNDERTAKEN BY THIS INSTITUTION IS A8 FOLLOWS :— 4 | 
Standardizing Electrical Instruments. | Reporting upon New Inventions and Appariis. | 
Testing Electrical - Training Electrical Engineers. | | 
Inspecting Installations. - _ Experimenting on behalf of Inventors, : i 


| ALL OUR STAMPING | SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE 10 GAUGE AND IN ALL À 


ELECTRICAL EXHIBITION, on the same as that proved: shel a 
success in 1881, will be opened at.the Crystal Palace in November, 1891, and bo conta 
for some months,. No charge will be mado for space. Medals and Certificates will be awardeg™ 

Applications for space must be made on printed: forms to be obtained, post free, together wah = 
progpectus, from the Mayacer; Crystal Palace, 8. or from..Mr. R. of 11, Que” 
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& 31, St. Swithin’s LONDON, E.C. | 


Telegraphic Address: “SxmpoLizs, Lowpon.* Cable ‘Address: “Jocawrry, Lonpon.” 


BEST. CHARCOAL IRON FOR ELECTRICAL. MACHINES. 


— 


SUITABLE FOR ELECTRICAL PURPOSES. 
“Enquiries for Prices will be promplly dealt with on relat of specifications, a 
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FREE TELEPHONES 
EXPIRY OF “BELL” PATENT. 


GEN'T 


FARADAY WORKS, LEICESTER, 


‘Are making the most complete sets of Telephones in the market. 
Send for our new descriptive Frice List, with instructions for 
fixing, Diagrams, and over 50 illustrations, FREE. 

_ Fig. 374, including Bell, 21s. per set Fig. 379, including 
Microphone free of charge, on exp.ry of patent 3is: per set. 
A liberal discount to the trade. 


_ INDICATORS, BELLS, PUSHES, BATTERIES. 


, The most varied Stock in the Trade. F 
iin our complete Pamphlet “ How to fx Electric Bells, Telephones, Speaking Tubes, Lightning 


Conductors, &c,,” 490 Illustrations aad Diagrams, 90 pages, Post free, 4 stamps. x 
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The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MDDLESEX 


THE PAISTE SWITCH. 
100,000 in daily use. 
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Telegrams { « EXSICCANT LONDON.” 
IELECTRIC. 


‘MARIO 


TRADE 


MANUFACTURERS OF EVERY OF. 


OKONITE, VULCANISED RUBBER, GUTTA-PERCHA AND 


EUROPEAN AGENTS FOR 


MECHANICAL RUBBER GOODS OF EVERY DESCRIPTION. 


. APE 


PASSAIC, 


A. VAUGHAN-STEVENS, Managing Director, 


Laminated & Strip for Dynamos 
. SPECIALITIES IN FLEXIBLE CABLES AND CORDS. 


r“ Company’s Factories at Mae. U.S.A., and Newton Ieath, Manchester, : are the largest and most 
complete insnlated wire works in existence, and the machinery employed is the result of many years’ 
experience, both British and American. The Company are the actual manufacturers of the wires and cables 
Lae mentioned in their Catalogue, which will be sent post free on application. Condactivity and insulation of 
4 every class listed are guaranteed. 4 
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The NEW YORK BELTING & PACKING CcO., Ltd. 
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POCKET 


YOLT-METER 


:FOR TESTING ACCUMULATORS. 
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ADAPTERS, 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


po Se suit all the well-known makes of holders and A boon in bed-rodme ted onl b bracket, | 
Write to Manager for und particulars. 


SUPPLIERS OF ELEOTRIC LIGHT FITTINGS FOR ALL PURPOSES. | 


: ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT. FITTINGS. ie 
cATALOQUES AND PRICE LISTS ON APPLICATION. TERMS TO THE TRADE 


BROMPTON ELECTRIC FITTINGS Co., La, 148, Brompton Rd.,8.¥ Ww. 


GAS ENGINE 


LONDON: 114, Tooley St., 8. E. GLASGOW: 111, West si st ||! 


Used both at _ eas | | 
HOME AND ABROAD 
ELECTRIC LIGHTING. _ REGUL 
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‘SPECIALLY ADAPTED FOR ELECTRIC LIGHTING 
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rough. rates portant towns 
Spe ‘of the United Kingdom. “We arésiso makers of 
Pole Clips, ‘Brackets, Angle pole arms: of best English oak bored. 
mney Brackèts, Saddies, Roofe, Fi  painted or plain, and wired-as preferred, :: 
Hoop Gus: G Wire G nials, can also supply all other wood fittings sed 
:1 uards, uards, Lightning Points, -| connection with outdoor construction, such as. Senet: 
angle Plates, Staples, Nails, Washers, . ‘ng, cleati anch 
Ingniators, Shackles, In Ineniator Bolts, Cables, Wires, | ‘22 | 
4 | Bella “A B OF uplex and | 
Pushes, Burglar Alarms, Mining Songs, 
Baye: on Switchboards, Street Pillars and Wall Boxes, . 
Night! Watch Tell-Tales and Thermostats... Batteries, 
Screws, Terminals, Cabinet Case Work; Testing Appa-. 
LEE Construction Tools, and every description of | 
| 0 Pages wilt shorly. ba issued, to the trode only. | 
À 4 Catalogue ts. entirely new and original in design | 
| and'style, and is illustrated. by over 500 blocks, cut in. 
best style by As we are |. | 
tee H y printing a limited number of these Catalogues, | À 
| Telograph Address: “ INSULATOR, BIRMINGHAM.” 
Telephone, No. 4004. 
| Mshaging Mr. J. SLATER LEWIS, | | 
| 
FRIDAY, 12TH JUNE, 
i Ai 
PRICES-CURRENT. if 
| 1x of the great number of 
1 which daily reach us for the standard patterns of 4 
(à such articles, we have compiled three temporary [ 


illnstrated Prices-Carrent, dealing respectively with | 
Téléphones, Batteries, and Bell Fittings. A post card | arms for constructing pes” Bag shania: leading-in | 
| Will ensure a copy of these circulars being sent to | casings, air-tight switch boxes, and fittings for test | 
| SByone interested, and they will be found worthy | huts.. All our woodwork is constructed of best 
of attention of buyers in these directions. seasoned timber, and worked up by our own machinery. — 
We can supply o sized arms from stock, | 
| also fittings for poles, such as arm bolts, pole roofs, — 
. oe t is needless to say we do not con our |, 
Fi WOOD 8 B. attention to the heavier classes of wood-working, such . 
as that used in outdoor work. Our cabinet shops | 
Va ; Le ‘this week a wood pole suitable for | are fully equipped with the latest appliances for | . 
main lines of telephone or telegraph,-equipped with | turning out first-class work, such as instrument cases, |: 
oak: arms ready for putting on insulators, saddles, | switchboard work, test boards, electric bell pushes, — 
oF other fittings.. ‘we can supply light or stout | frames and covers, in teak, mahogany and walnut, | 
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EWEN & 87, Walbi6ok, B.C. on Application, À 


| HERCULES IRON WORKS, JOHNSTONE, neat 
PATENTEES AND MAKERS OF 


| PATENT VERTICAL HYDRAULIC MULTIPLE LEAD à RESSES, 
For Covering Telegraph, Telephone and other Cables. with Lead, and for Making Lead 


PATENT HORIZONTAL HYDRAULIC MULTIPLE LEAD PIPE PRE di: 


PATENT IMPROVED HYDRAULIC LEAD PIPE 


As supplied by al the leadin Makers in Great Britaif, and a For Making Solid.B 
“i Solid Block Lead: , Solid Cold P Lead Pipe, Lead — 
for Bullets, Window Leads for Glass, Fquare, exagon and other shaped 


IMPROVED SHEET LEAD ROLLING MILLS, 


es or Reversing Géating fitted with Self-A arrangements for F the Lead Block aid Shoots À 
tearing the Rolled Plats up to Se Fooling Tad 


Edges of Sheets and combining all our latest mprovements for redu ning labour 
ROLLING WILLS AND PIPE PRESSES CAN BE ALTERED TO OUR PATENT AND IMPROVED SYSTEM. 


THE FOWLER-WARING CABLES Co, 


4 32, VICTORIA STREET, LONDON, 
CLASSES OF VULCANIZED AND PURE INDIA-RUBBER WIRES ‘AND CABLES, 


Bole Manufacturers of 


LEAD- COYERED CABLES 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 
TERANSMISSIO F FOW EE, 
And Underground Installa 


SPECIAL AN TI-INDUCTI CABLES 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH 
HIGH INSULATION, 
LOW CAPAOITY. 


REFERENCES AND PARTICULARS ON APPLICATION. 


Works: NORTH WOOLWICH, E. : 


tions of exery Kind | 
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NALDER BROS. & Co., 


INCANDESCENT LAMP. 


ELECTRICAL REVIEW SUPPLEMENT. 


NEW TELEPHONE No. 6770. Telegraph Address :  SECOHM, LONDON.” 


CONTRACTORS TO Æ H.M. GOVERNMENT. . 
SELEOTI ION OF TESTING AND MEASURING | INSTRUMENTS KEPT LI STOCK. 


, 


SWITCHBOARDS, 
DISTRI BUTION 


(MANUFACTURERS OF 
_ ELECTRICAL 


—* 


- LAND OR MARINE USE. 


FUSH BOARDS. 


 AMMETERS 


AND 


YOLTMETERS. 


| 
i 


| INSTRUMENTS ALWAYS IN 


(Tino Minutes? walk from Farringdon Btrogt 


2 WATTS PER 
FROM 

200 to 2,000 C.P. 


wa 


EELVIN BRIDGH, GLASGOW. 


Welegraphic Address : INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


LECTRIC CO. 


These Lamps were used for Lighting Grand Concert Hall, &o., 


Edinburgh Electrical Exhibition. “es 
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We beg to inform our clients. in 


we. _REM 0 VED 


our GLASGOW BRANCH OFFICE 


‘ 


19, WEST REGENT STREET, 


(G. BINSWANGER, Managing Director). 


Manchester. 


Telephone No. 1887 Og 
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BLECTRICITY IN MINING OPERATIONS. 


feveraL year; have passed away since electricity was first 


used in connection with coal mining in the United Kingdom, 
that occasion being, if we remember rightly, the erection of 
an underground electric pump in the Forest of Dean. Since 
then this particular application has been slightly extended, 
and electric lighting, electric haulage, and electric coal- 


_ catting machines have been introduced. The extent to 


which electricity has been adopted for these various purposes 
has, however, been very restricted, and has not answered the 
expectations of either those who wish prosperity to the 
industry generally, or of those firms which undertake the 
supply of electric mining plant. At the present time, the 
number of installations or applications of electricity to 
different mining purposes in the United Kingdom is probably 
not more than fifty. Out of these, no less than twenty-eight 
are electric light installations in mines located in the South 
Wales district. In these twenty-eight instances, 1,171 fixed 
inéandescent lamps are in use, and the greatest distance 
lighted is 365 yards from the bottom of the shaft. 

What a contrast the great mining districts in the 
United States present! There electricity has come into 


"Very extensive use for: 1. Drilling in rock and ironstone ; 
2, In under-cutting coal, the system of using a series of 


rotating drills being looked upon with most approval ; 3. 
Locomotives hauling underground ; 4. Pumping water from 
dip workings to the shaft; 5. Raising coal in cages of 
ordinary capacity, or by smaller machines in kibbles; 6. 
lighting the mines, &c. Remarkable, indeed, is the enor- 
mous development which has taken place in the use of 
electricity for these purposes ; and the substitution of elee- 
trical for steam or compressed air plant, which process is 
going on continually, shows conclusively that the American 
mine owners have learned that electricity is not only more 
economical but that it can be adapted to perform work in 
those parts of a mine where any other agency would be in- 
admissible. Why has not a similar development taken place 
inthe United Kingdom, and are there any theories which 


tn be advanced to explain the cause of the slow rate of 


progress made in this country ? Th 
affirmative. 

The first reason is the natural aversion of mine owners: to 
adopt anything new; the second is that they do not 


generally feel disposed to incur expense in making expéri- 


ments with small plants ; and the third—which is the most 


important—is that they object, ot rather many of them do, 
to the use of electricity as being unreliable. We will take 
it for granted that the first two reasons will be generally 
admitted, but the third may be considered ‘as a bare state- 
ment without any foundation in fact. Let us see whether 
such is the case. 

If reference be made to the. proceedings of the various 
societies of which the mine owners, managers and engineers 
are members, it will be found, when the subject of electricity 
is brought forward, that the majority of the speakers express 
the opinion that that agency is unreliable, and no matter 
whatever an electrical engineer may say in order to endeavour 
to prove that such is not the case, the impression that elec- 
tricity cannot be depended upon still remains in their minds. 
Take, for instance, the recent meeting of the Federated In- 


stitution of Mining Ængineers, and the discussion which 
followed the reading of the paper descriptive of an electrical . : 


safety apparatus for cages. One of the speakers, in order to 
try to show the unreliability of electricity; stated that he 


had a telegraphic apparatus which got out of order every 
week, whilst another said that batteries were always — 
“going wrong,” and so forth. After these 
statements had been made, the efforts of the author 
of the paper to remove them seemed to be of. no 
avail. Now, the Federated Institution, although a young 
society, consists of many gentlemen who have been 
engaged in coal mining for over 30 years, and it is becoming, 
if it is not so already, the most important mining institute 
in the kingdom. Consequently, the opinions of the mem- 
bers may be taken as fairly representative of the feeling 
throughout mining circles in the country. — 

. It is this wrong impression—this impression ss to the un- 
reliability of electricity in mining operations—that electrical 
engineers interested in mining plant must endeavour to 
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remove, and until ae an effort is enetgetioally per the 
adoption of electricity--in the future will proceed —but—— 
slowly, as in the past. What would doubtless have a good - 
effect on mine owners would .be the collection of data re- 
garding each application that has been made in this country, 
data giving the cost of installation and of working, compari- 


‘sons with previous methods employed, and general results of 


working. Figures dealing with these points, and coming 
from those mines where electricity has already been adopted, 
would be more convincing than all the arguments in the 
world; they would not only remove the “unreliability ” 
objection, but would doubtless greatly increase the trade in 
this branch of the electrical industry. 


ANNUAL CONFERENCE OF TELEGRAPH 
 CLERKS. 


We have already i in yas columns given ‘expression to sen- 
timents of regret that the Postmaster-General, in dealing 


last year with the grievances and discontent in the- Postal — 


Telegraph Service, did not make.a better bid for a settle- 
ment which could have been looked upon as suggestive of 
‘some degree of finality. We do not share the views of com- 
mercial and official misanthropes who, steeped: apparently to 
the lips in pessimistic tenebrosity, refuse to recognise that 
the matter is one capable of satisfactory settlement, because 
of the vague, undefined demands of the army of clerks in 
the Postal Telegraph Service. On the contrary, after reading 
the utterances from time to time of the Postmaster-General, 
and having a due regard for the philanthropic posing of the 
right hon. gentleman, we were inclined to entrust too much, 
as it now appears, to his professions of sentimental in- 
genuousness, and there is some ground for supposing that the 
House of Commons adopted this view of a fair and final 
settlement being possible, and even probable, when Earl 
Compton brought forward the case of Postal ne a 
clerks in the early part of last session. | 

Vagueness and uncertainty form no part of the claims of 
our telegraph operators, and such allegations may be regarded 
as so many confessions of ignorance of a subject which has 
now attained to close upon its majority ; the ineipiency of 
telegraphic discontent, dating as far back as 1871, charges 
Of doubt, procrastination and uncertainty, if advanced at 
all, may be, with much greater reason, applied to other 
and higher factors than the hard working telegrapher. __ 

The Postmaster-General a few weeks since expressed an 
opinion that whatever was left of agitation throughout the 
Telegraph Service was largely due to the local action of 
“expiring committees.” - Possibly this comforting assurance 
may have been gradually and gently instilled into the mind 
of the right hon. gentleman by his well-praised henchmen at 
St. Martin’s-le-Grand, but it is necessary that he should not 
be misinformed or misled on this point. 

The fact is that the scheme, for the initiation of which 
Mr. Raikes has taken not a little credit unto himself, has 
failed because of its pieced and patched up nature. Reform 
and rehabilitation by niggard and uncertain instalments are 
at best but half-hearted affairs, and bring but poor. consola- 
tion to those scantily reformed and rehabilitated—and to 
this fact and not to the anxious and probably disappointed 


of “ expiring committees “Mr. Raikes look for 
_the-failure of his remedial scheme of 1890. 


If -we may so put it, a few more “leads” are wanted to 
pratt a general system of telegraphic contentment. To. 


begin with, the unfair and disheartening system of “ classifi. 
cation” should be abolished, and the service in every city 
and town of the United Kingdom should have a straight. 
away method of salaried progress which would put an end to 
the existence of such gross anomalies as are at present to be 
found in every telegraph office worthy the name. 

The only excuse that has been put forward for the classifi: 
cation system is that it enables heads of departments to 
eheck the promotion of unsuitable and unqualified persons, 
but this is in many respects more or less a “ delusion and 


_ snare,” and on the other hand it comes with great force that 


“classification” has been and is made the forerunner of 
advancement by “selection,” so that not invariably by, 
“ merit ” but occasionally by “favouritism” and other tin- 


worthy ends whereby the meritorious have to suffer, not for . 


a year or two but practically for the remainder of their — 
official lives, promotion has reached those whore qualifi- 
cations, it is not too much to say, were conspicuous chiefly 
by their absence. 

The tenth aaa meeting of the Postal Telegraph Clerks 
Association, held in Edinburgh ‘last Saturday, and 


numerously attended by delegates from all parts of the 


United Kingdom, will to some extent dispel the idea that 
there is nothing left of agitation in the Telegraph Service 
beyond that inspired by some few sections of irreconcilable 
“expiring committees.” . Indeed, we hear that the Post- 
master-General’s remarks have had the undesired effect, 80 
far.as he is concerned, of leading to a rejuvenation and re- 
construction of the executive: committees throughout the 
service generally.. No doubt it has been deemed necessary, in 


the face of such expressions as the Postmaster-General has - 
from time to time let fall, to protect those at whom they ~~ 


have been aimed, and it is satisfactory to hear that where 
changes. have for obvious reasons been deemed necessary, 
there has been no difficulty in finding plenty of men endowed 
with every qualification necessary to the intelligent discharge 
of serious -dutics, disinterestedly undertaken. The meeting 
at Edinburgh, in addition to disabusing the mind of the 
Postmaster-Gencral on the subject just mentioned, had 8 
good deal to say on the old bugbear of classification, and we 
may rest assured that nothing short of its abolition will lay - 
the ghost of telegraphic discontent. It says much for the . 
employés in the Tclegraph Service that they keenly court 8 
general and exhaustive Parliamentary enquiry, and Earl 
Compton’s recent motion on postal matters is by no means 
the last that will be hard of such affairs in the House of 
Commons. 

_ There are not a few amongst the vast community around 
us who think that it is quite time a Minister of Telegraphs 


was appointed, and that a separate State department of tele: 


graphs is necded ; it is quite possible, indeed we think highly 
probable, that the Post Office, so called, farms too many 
schemcs and concerns, and we are all aware that most of the 
attempts made to overhanl the Postal Departments gene- 
rally have resulted only in the reiteration by the Postmaster- 
General in an injured tone of the statement thai. «Those 
oe : concerned in every way deserved well of their 
country.” 
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is not that telegraph clerks look 
& outlets for experienced men such as are afforded, for i in- 
sance, by country postmasterships, inspectorships, &¢ » and 
while the telegraph service is tacked on to St. Martin’s-le- 
Grand, there ought to be a fair proportion of such offices 
judiciously and fairly bestowed on deserving: officers in ‘the 
Telegraph Service. We hope this point will be carried 
forward fairly, yet energetically, by those chiefly interested, 
for at present such venues are but seldom opened to those 
not fortunate enough to be on the postal side of the Post 
Office system. 

The Edinburgh Conference came to the conclusion, and 
pot an unreasonable one, either, that it was its duty to try 
to'oust the individual known as the Postmaster-General’s 
Bogie man, and renewed efforts will be made in this direc- 
tin. This interesting personage. danced attendance at 
Edinburgh as usual, and whatever the unfortunate indi- 
viduals who have made postal “ Paul’ Prys” of themselves 
may have thought of the measured and studied sarcasm of 
telegraph clerks assembled in solemn conclave, they. have 
little reason to find fault with the measure of practical hos- 
pitality freely and fully extended to-them by those whose 
sentences they have had to reproduce for the special infor- 
mation of an anxious Postmaster-General ; for we understand 
that they have always been invited to lay aside their stylus 


- and note book for the more attractive elements of the 


banqueting saloon. 
Questions affecting anhual leave ‘and sick pay were also 


discussed, but space prevents our going any further into de- | 


tails on this occasion. 


THE MODERN ORACLE. 


Wen the Pagan dispensation passed away before the 
advancing tide of Christianity, in the early centuries of our 
era, many of the customs that had endured for ages lost their 
hold on the popular fancy, and dropped into abeyance. The 
land of which Athens was the intellectual centre was no 


"longer revered on account of its shrines- from whence issued 


the answers of the Gods ta the questions and supplications 
of; thankind. Kings, States, and people - throughout the 


_ Ancient world in any time of difficulty or perplexity failed 


hot to consult these oracles, and also neglected not to enrich 
the temples with handsome and costly presents. The answers 
vouchsafed to their questions were not more ambiguous than 
they were expensive. 

For fifteen hundred years the oracles have been silent, but 
now after this long lapse of time, and in a city not 100 miles 
from the modern Athens, once more bave their vague 
tsponses been heard. 

The ancient Pythoness is replaced by the modern electrical 
consulting engineer. In the olden days it was usual to seek 
the advice of one oracle only, and in exchange for the heavy 


fees, obtain an answer satisfactory. to the enquirer, while 


being sufficiently equivocal to cover any event. — 

The Glasgow sub-Committee for Electric Lighting have 
‘pplied to three, viz., Mr. R. E. Crompton, Professor Andrew 
Jamieson, and Sir William Thomson. Between these three 
“ools it must have been hard to maintain a clear course. 
Their utterances would be difficult for an expert to under- 


stand ; ‘go, then, when brought before non- 
technical town councillors. . 
There is a firm lighting portions of Glasgow by high tension | 
currents who have supplied the limited requirements hereto- 
fore. But the Corporation before proceeding under their Provi- . 
sional Order sought the advice of Mr. Crompton as to the best 
‘methdd of installing the electric light in the area that must 
compulsorily under the: order be lighted within two years. 
The report, of conrse,. recommended the low tension system, 
and it was found that so. far from presenting a satisfactory 
_ scheme for, lighting the compulsory area, it advised See 
the district to be lighted over a larger area. : | 
The Sub-Committee were puzzled, and this time called in | 
Prof. Jamieson to consult with them. If the Committee 
hoped the matter to be elucidated by the. professor’s reports 
they ‘were doomed to disappointment. The report is lucid 
and‘ full. of details and differences between the varions 
systems, but not a word as to which is the best. 
- Still perplexed, the Committee applied to Sir William 
* Thomson, änd he suggested the low-tension system as best 
for the compulsory area. Sir William almost in the same 
« breath writes to the company working the present. high- 
tension system, and says that this latter -method is the best 
for large districts, and no other system hitherto either prac- 
tised or proposed is adapted to supply this kind of. demand. 
- No wonder then that the Council are confused and have 
somewhat stormy meetings and pass resolutions to carry out 
the installation in accordance with the reports of the ‘three 
gentlemen above named.. This will without doubt mean an 
additional expenditure in sundry on Cor: 
poration of the City of Glasgow. 

The name of consulting engineer should alone be med by 
imen who are perfectly independent of all trade influence, 
and therefore unbiassed. Can this be said of either of the 
experts employed by the Glasgow Corporation? All know 
Mr. Crompton and his endeavours te advance the interests of 
his firm. Does Prof. Jamieson confine himself strictly to 
his scientific duties ? And surely Sir William Thomson is 
a scientist of tod great a reputation to afford to have it said 
of him that some of his testimonials savour of prospectus 


‘THE re-invention of an old idea is by no 
. means an uncommon thing, and though in 
some cases it is hardly excusable seeing that a little research 
in the records of the Patent Office would haye made it plain 
that what was thought to be new was in reality not so, yet 
in many cases there is considerable reason for an inventor 
having been unaware of his having gone over old ground. 
Prof. Perry, who has recently devised a form of steam engine 
indicator, is stated to be one of. those who has only revived. 
an old idea: It seems, however, that the latter has not 
resulted in a practical success, so that if the Professor has 
been successful he’ may reasonably claim to have done credit- 
able work. Comparatively little seems to have been accom- 
plished in the matter of these indicators, though the extensive 
use of high-speed engines would seem to require some radical 
_ change in form on the lines followed by Prof. Perry and 
others. The use of a screen, oil lamp, &c., with the indicator 
certainly seems objectionable, but this drawback may easily 
be exaggerated, and if such appliances enable what has hitherto 
been: impracticable, to be accomplished, their use may not be 
so much of a drawback as imagined. 


Engine Indicators. 
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THE CRISIS OF THE POPP COMPANIES. 


[FROM OUR OWN CORRESPONDENT. | 


Ir present indications are not deceptive, a serious crisis is 
‘now at hand for the Popp compressed system, as it has been 
foretold by the most eminent electricians from the very out- 


set. Hitherto the electro-technical press, in the face of the © 


adherents of Popp and of other interested parties, has been 
obliged to confine itself to barren theoretical polemics. In 
this field the representatives of the Popp system were never 
at a loss for counter arguments. At last the bare facts give 
their testimony, as the cautious Bourse is now en 
the financial results of the Popp enterprise, and the Bourse 
declines to be content with theories. 

In the last weeks there have repeatedly appeared brief 
notes on the hopeless position of the Popp business finances. 
The Frankfurt Zeitung, which is always well informed on 
matters affecting the money market, writes :—“In view of 
the conflicting statements on the share taken by the Discount 
Company in the Popp speculations, the Berlin Boersen Courier 
gives, on the faith of communications from interested 
quarters, a statement confirming that the International Com- 
pressed Air Electricity Company is involved with the Com- 
pagnie Parisienne de l'Air Comprimé to the extent of 6°8 
million francs in shares, and of 5°9 million marks in funds 
advanced.” 
-. The International Com Air and Electricity Com- 
y is not further involved in the Paris undertaking. 
Neither the International Company nor the Discount Com- 
pany has undertaken any future liabilities for the Compagnie 
Parisienne. The interest of the Discount Company in the 
Paris undertaking is completely exhausted by its. participa- 
tion in the International Compressed Air Company. That 
sounds satisfactory, but it does not explain why the Interna- 
tional Company, instead of attempting in the first place, 
according to its prospectus, to introduce compressed air in- 
stallations in Germany, engages its entire capital in a forei 
undertaking. Concerning the previous development of the 
Paris Company, the same paper informs us that the district 
which has been allotted .to the said company for electric 
lighting involves the best and busiest parts of Paris, espe- 
cially the great Boulevards. According to the stipulations 
of the concession the company is boul to complete its net 
_of cables by 1891 in such a manner as to meet all demands 
for the supply of electric current within the district. The 
company has not succeeded in doing this, although the expense 
_ of the operation has been increased by the forced execution. 
It was found necessary to establish a compressed air installa- 
tion near the company’s district, as the central station is too 
remote. Hence the company resolved to erect a new central 
station close to the banks. of the Seine. The com- 
pletion of the installation has been delayed by about a 
year, chiefly because the necessary machinery was not 


delivered punctually by Cockerel and other manufacturers. 


Hence the company was compelled to use dynamos in several 


laces for their electric working. This has led to differences 


tween the City of Paris and the Compagnie Parisienne de 
l'Air Comprimé. The city is entitled to a certain percentage 
of the profits from the use of compressed air, whilst for the 
electric installations the company has to make only one pay- 
ment for laying the cable. The City of Paris now claims 
that the Popp Company should compute the entire air drawn 
in through the compressors as delivered to the electric works, 
whilst the Popp Company maintains that a great part of the 
compressed air was expended uselessly during the construction 
of the buildings, 7.¢., was simply let escape, and also that an 
accurate calculation of the air-pressure employed was 
impracticable during the simultaneous use of cn 
The City of Paris, by its method of computation, arrives at 
a clear profit of 800,000 francs in which it has a right to 
participate according to the concession. The Popp Com- 
pany, on the contrary, assert that the clear profit did not 
exceed 200,000 francs, or, indeed, that there existed no clear 
profit susceptible of participation. 

The receipts of 
clocks, 87,000 francs (in 1889, 91,000 francs) ; for motive 
power, 356,000 francs (in 1889, 241,000 francs) ; for hire, 
18,000 francs (in 1889, 17,000. francs); for electricity 
supplied, 805,000 francs (1889, 658,000 francs). The 


been expe 


ed with. 


e Paris Company were in 1890, for 


working have increased from 209,000 franc to 
219,000 francs, so that there is a surplus of 1,049,000 franes, 


as a co 804,000 francs in the previous year. How far this 
surp 


us is absorbed by interest, &c., we are not informed. 
It would have been important in learn what amount has 
nded on the Paris undertaking. ‘The paper assures 
us that further outlays of importance can be incurred only 
on the extension of the net and the installations, This 
seems to be contradicted a fact that in the above gum- 
mary extensive new buildings are spoken of. In well. 
informed circles here it is believed that the expenditure of 
the Paris Company is not yet at an end. ss fe 
_ So much appears certain from the information which has 
reached publicity, that the Berlin Discount Company which 
is heavily involved in the Popp undertakings is now seriousl 
engaged in reducing as far as possible the great risk whi 
it has undertaken, and that its shares have fallen appreciably 
in value in consequence of the unfavourable position of the 
ie companies having become known. 
curious fact may here be mentioned. The engineer 
Karda, a representative of the Paris Popp Company, which is 
applying for a concession in Budapest, recent] delivered an 
dress before the Budapest Association of Engineers and 
Architects, in which he asserted that at present the com- 
pressed air motor is the only one which can be taken into 
practical consideration for supplying towns with energy. — 


SOME RELATIONS OF ELECTROMOTIVE 


FORCE TO ATOMIC WEIGHT, CHEMICAL 


HEAT, &c.* | 
By Dr. G. GORE, F.RS.. 


THE following experiments and measurements were made for 
the purpose of examining and extending the knowledge of the 
relations of volta electromotive force to atomic “a &e, 
All the measurements of electromotive force were made by the 
method of balance, with the aid of a suitable thermo-electric 
pile, and a differential astatic galvanometer having 50 ohms 
resistance in each coil. 


In order to ascertain the influence of variation of the kind 
of positive metal of the yoltaic couple, nearly all the measure- 


ments were repeated with four different positive metals. The 
proportions of substances wg 0 were in all cases chemi- 
cally equivalent to each other. The proportions of water and 
of absolute acid, stated in grains, in all the experiments of 
Table 2, were as follows :—Water 18°0, HI 1°28, HBr ‘81, 
HCl °365, HNO® -63, and H?S0* “49 ; but the actual quanti- 
ties used were, for the sake of convenience, twelve times these 
amounts. The hydriodic acid was freshly pre colour- 
less, and highly pure. Distilled water was in all cases, 
In consequence of the. great voltaic energy of the halogens, 
and the small degrees of solubility of iodine and chlorine m 
water, the solutions of Table 1 were made just one 250th 
the degree of concentration of those of Table 2; they 
were, however, of equivalent strength amongst themselves; 
those of Table 3 were also chemically equivalent to each 
other. : In all the tables the variation of electromotive force 
due to difference of temperature (6° to 12° ©.) was small. — 
All the experiments and. results in each of the tables are 
so arranged as to facilitate comparisons of the amounts of 
electromotive force with the atomic weights and am 
of chemical heat of formation and solution of the compounds. 
In each of the tables, the substances are classed in the ust 
chemical groups, for it had been found that by arranging 
them in different ways from this, the relations of the amounls 
of electromotive force to the atomic weights and 
heats were obscured and could not be detected ; in each 
the members are arranged in the order of their atomic 
molecular weights, increasing downwards. In the upper in 
of Table 2, the substances of each group are p 
to the atomic weights of the halogens, and in the lower part 
according to those of the metals. The amounts of heat given 
are those determined by J. Thomsen, as produced by the 
chemical union (and solution) of the elementary substances, 


® Read before the Birmingham Philosophical Society on February 
11th, 1891. 
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ÉLxoTROMOTIVE Forces AND Losses oF | 


he 


ELECTROMOTIVE Force or HALOGENS By. CHEMICAL UNI 


ON WITH HYDROGEN. 


Sn + Pt. + Pi. Zn + Pt 
| Units of heat.| E.M.F. E.M.F. Loss, | EM.F. Loss, EMF. 3 
| | | 119270 | 14672 15135 À 1.706 | 
‘89240 1-1240 | 1:1646 | 15274 
HCl... ... |A 89,815 |A ‘73796 |A ‘53482 ‘9953 “6006 
Vil ... “60786 mass 0008 | ‘58028 | 117562 || ‘86178 
| The proportion of loss varied from 22-90 to 42-02 per cent. | | 
TABLE 2.—(Strong Solutions). "TABLE 2—(continued). 
:ELECTROMOTIVE FORCES OF ACIDS AND THEIR SALTS. - 
| a Substance, | Unitsof | Sn+ Pt. |-al+ Pt | Pt | an + pt 
| Unite et: +Pt | Al+ Pt | Ca+ Pt. | Zn+ Pt. | Volts. : |: Volts. 
Volts. Volts. Vile. | | | — 
|| °69220.|| ‘89520 || -8671 04406. 
12213 | 15816 | 16222 |: 20136 720 80 | 9095 | 59092 
“8209 108396 | 1°1646 138726 | 7,640 | 72000 IV 
ad ‘8352 | 1:08320 | 1‘1330 14702 | 140,600 |À ‘69220 || ‘89806 || ‘87860 
| 1 14190 
| KI  ..|V150,040 || ‘68934 |X ‘90950 ||:-88164 || 1:1641 
VHI 13,170 || 7351 ||: -9667 ||1‘0931 | | 1:3129 Cal? ...| | 154,940 |A ‘66932 |A “8566 |A ‘88718 99820 
Srl2 ...| | 143,460 || ‘66360 || ‘8523 ‘81568 | 1-02976 
.: A ‘7065 93810. |A ‘9146 12557 | 
‘86374 || ‘87288 | | 1‘0984 Mer …A134,630 || “66074 |A ‘86374 || - 1:06980 
Natl 1198020 || 7351 LA 0063 99586 |A12557 | | || | V 115560 
VNal 140,600 || “6922 ‘89806 ‘8786. 11413 | 367,970 7008 | 91898 |A ‘99300 | | 1-2700 
| | ...| V 267,180 94 || -92380 || 96440 | | 129002 . 
KCI1 202,320 7494 10096 98728 |A 12271 
VKI . 150,040 | ‘68934 || ‘9095 ..‘88164 | | 116418 A251,510 |A A 9787 A 1:16990 
— PUR n 177,420 || 70364 |A ‘9238 |A 9787 || 1:15560 
A À VCdso* | | 161,210 || ‘70078 || ‘9095 || ‘96726 
VRbI ‘| ‘6779 ‘8809 | ‘88432 || 1:1699 NaNO* !1216,450 | | ‘68016 ps 98442 || 117216 
‘0095 "98442 1172 
LCI .…A204,500 |A ‘6922 |A 9095 |A ‘9787 |A11842 | 
| | … [V 68648 |V -91236 |\/1:01016 |V119278 
Var 152,200 "66216 . ‘8523 | ‘8071 | 10126 Average .. "639576 | 94513 | 04586 | 118453 
CaCl? ...|A 187,230 || “6779 “9667 |A ‘95868 |A 117562 - 
CaBi? | 165,360 |X -7208 | || | 
Vout"... | 134,940 |] -66932 || 8566 || ‘88718 || | The of 
electromotive force are given in volts. In all cases, the order 
A 9667 |A À of increase of the is indicated by the direction of 
Deere | 008 | br QUE — the arrows. In order not to make Table 2 too bulky, the 
— brie | relative losses of electromotive force are omitted ; they may 
196,810 A er A A 120136 by subtracting the electromotive forces of the 
| 144,520 | | 8004 | | “rose || 104406 or ‘in ‘the pr of trom’ thet | 
| Mace ...A 186,930 || 66932 |A 98812 |A “96726 | | 116132 table. From the relations and proportions of the numbers 
MgBr?.... | 165,050 |Y ‘6922 | “8952 | ‘86716 X 104406 in Table 1 to those in Table 2, some conclusions may be 
V Mgr? ... | 184,630 | | ‘66074 | ‘8694 ‘8585 | | 10698 pr ecting the approximate amounts of the losses of 
|| |A electromotive force occurring during the chemical union of 
A 29 A chlorine, bromine, and iodine, with equivalent weights, of 
60,540 -6636 | | 86088 | | 87574 || 11556 and the metals of the’ various salts employed. 
— - = ——— Conclusions.—Comparisons of the orders of the various 
A A series of numbers in Table 2. show—first, that the amount 
vou || 47970 |T | — | 9915 of the as the atomic weight in 14 
— | | series and directly in eight, or in proportion to 1°75 to 1°0. 
pet te \ 198,080 | ‘73510 || ‘9953 A ‘99586 || 12557 2nd, the amount of electromotive force varied inversely as 
20 À + * the atomic weight in 49 series and directly,in 18, or 2°72 to 
| | 8rd, the ‘electromotive force therefore was similarly, 
CaCl? .... | 187,230 ‘6779 9667 | 95368 1:17562 | but more uniforml related than the chemical heat to the . 
BrCl? ... | 195,690 ‘6779 9667 ‘0644 | 119850 | atomic weight. 4th, the exéeptional cases in: which the elec- 
.….V/196,810 | ‘6779 “9667 |V ‘97298 |V 120136 tromotive forcé most often varied directly as the atomic 
MgCl A 186,930 |A “66932 ‘95812 | ‘9672 | weight, viz., the sodium and calcium groups of metals, were 
| 112,840 66646 A 95240 |A. also often those in which the chemical heat varied directly | 
CAC? ... | 96,250 ‘66360 ‘92380 || “96440 | gg the two conditions 
varied together. 5th, the electromotive force varied directly 
|X || 2068 || 11008 | the chemical heat in 51 series and inversely in 19, of 
VRbBr ||" | 73510 || “98100 \V “90432 |V 1-20708 | to 1; this result, and the imm y previous one, confirm | 
' 50 10412 | of chemi eat are closely connected together. 6th, us the 
VB : 173,810 | 69220 | ep | 2 | be amount of electromotive force varied more uniformly with 
| | that of chemical heat than with the magnitude of the atomic 
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weight, it appears to be more directly related to the former 
than to the latter. 7th,as the electromotive force is mani- 
festly related to the atomic weight, it is probably connected 
with the periodic series ; and 8th, the electromotive forces of 
the halogens exhibited a more uniform relation than those 
of either of the groups of-metals, to the atomic weights and 
chemical heats, probably\in consequence of the greater energy 
and more conspicuous differences of energy of the former 
than of the latter substances. The weakest halogen acid, 
hydriodic, usually lost the most electromotive force by 
_ neutralisation. As both thé electromotive force and the 
chemical heat depend upon each of the two substances which 
unite together, they are.Ineither of them likely to vary uni- 
formly with the atomic weight of one of the uniting sub- 
stances alone, nor with that of the other alone, but in a less 
simple manner. | : 

sually the electromotive force of a voltaic couple is greater, 
the larger the chemical heat, the.smaller the atomic weight, 
the less the specific gravity, and the greater the specific heat 
of the halogen and metal which chemically unite to produce 
the current; but in the case of the sodium and calcium 


ups of metals more particularly, the second of con- : 
itions is often reversed ; the metals of these two groups are 
those which have the smallest number of atoms in a given 


bulk. An examination of the losses of electromotive force of 
Table 3 shows as might be ex ,à less distinct relation 
to the atomic weight and amount of chemical heat than the 
electromotive forces themselves. The average loss of electro- 
motive force by neutralisation of all the various acids was 
with Sn -1052 ; Al 71908; Cd ‘1901 ; and Zm-2388 volt. 
The percentages of loss of electromotive force by dilution, 
which occurred on REINE the weaker solutions of Table 1 


instead of those of 2, which were' 250 times stronger, 
_ were as follows :— 
TABLE 3. 
{ 
Losses OF ELECTROMOTIVE FORCE BY DILUTION. 

With With AL With Ca. | Zn. 

Percent. | Per cent. Per cent. Per cent. 
2°35 7°24 6°71 710 
8°74 23°36 7°60 7°60 
HBr 11-11 13:32 1108 | 558 
pos | 10°51 10°36 | 19°10 10°46 


Diluting the stronger solutions to one 250th part of their 
strength had therefore rm ind moderate effects upon 
the degree of electromotive force. 


ELECTROPLATING THE DEAD. 
By A. M. TANNER. Fe 
AN article has recently been making its round in the 
scientific and political press of diffétent countries, concerning 
a newly discovered process of preventing the decomposition 
of corpses and animal tissues in general by the electro- 
deposition of metals on the same. It is evident from what 
follows that this is a revival of a process patented in France 
many years ago, and thus history has repeated itself in this 
instance as well as in many others to which I have hitherto 
called attention in connection with electrical inventions. 

The patent in question was issued to Eugene Theodore 
Noualhier on the bth day of July, 1856, and bears the title 
“ Application of Galvanoplating to the Human Flesh, for 
Replacing Embalming of Bodies.” The following is a free 
translation of the specification :— 

“T proceed as follows with the cadaver after it is placed 
into my hands in order to produce the desired result. st, I 
commence by closing all the organs by means of moulder’s 
wax, then I cause the body to assume the position it is to 
retain and metallise it with a solution of nitrate of silver, 
which is spread on the previously greased surface of the body. 
The latter is then pl in a bath of sulphate of copper and 
I proceed in the same manner as in 
operations. After the subject is galvani polish it, ms. 


it can then be brotized, silvered, or gilded. The body ig — 


thus kept from putrefaction, and it always preserves the same 
traits and all the finish possible.” ee ae 

It does not appear that this patented process was ever 
practically applied, and it reminds the writer very much of 
a description in Maryatt’s “ Pacha of Many Tales,” where 
sailors on an enchanted island are transformed into mineral 


ized statues by bathing in ‘water prepared by the Circe of 


the island. 
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IMPROVED ALLOYS FOR RESISTAN 
COILS. 


. Messrs. K. Feussner and St. Luideck have recently been 
devoting some considerable attention to the various 
which'are suitable for the manufacture of resistance 


_ of 1 centimetre dimensions. 


| ALLOY IL—RHEOTAN. 
Copper … . 60°10 … 5998 
Zinc... . . 2637 | Zinc. ... … 168 
Nickel … . 1403 | Nickel ... 258 
Iron. ... . 090! Iron … 448 
Total ene eee 10031 
Total 99°86 | 
Specific resi .. 30°00 Coefficien pera- 4 
Coefficient of tempera- 000041 
Azxoy IIL. ALLOY IV 
 OBERMAIER’S NICKELINE (1). OBERMAIER’S Nicxeunss (3). 
(d = 1 mm.) (d = 0‘1 mm.). il 
Nickel ... 18°46 | Nickel ... ve Me 
Total 10040 
| Ss resistance ... 4480 
Specific resistance 33°20 Coefficient of tempera- | 7 
Coefficient of tempera- 0-00083 
V.—Parenr Nioxe (1). VI—Parznt 
(d = 06 mm.). Go 
74:41 | Copper... =... … 
‘a 0°23 | Zinc... 
Nickel  .. 25°10 | Nickel ... … 2514 
Cobalt .. Trace | Iron... 
ese 0-13 | Cobalt ... .. Tree. 
| Manganese 017 
Total 100°29 
Specific resistance ... 34°20 << 
Coefficient of tempera- Specific resistance ... 3260 . 
ture ... av .… 0°00019 | Coefficient of tempera- 


ALLOY VII.—ManGano | 


| Manganese 
Total 10000 
Total … 9900 
Specific resistance ... 100°60 pe | 
Coefficient of tempera- Specific resistance ... 4770 >) 
ture 000004 | Coefficient of tempera- 


It is pointed out by Messrs. Feussner and St. Luideck ba 
all these alloys present a somewhat variable behavio ease 
this defect disappears only after successive annealings. £ be 
Todooths to r5600th8 in a few days, the variation may still i 
robvoth after several weeks. The “ nickeline ” was : 


LA 
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from the Obermaier factory at ‘N uremberg ; the alloy called . 


“rheotan ” was made by Dr. Geitner ; the “patent nickel” 


res male by 


0 
near Dil . It is remarkable that in the case 
of the last alloy, No. VIITI., the coefficient of temperature is 
negative, and of a very low numerical value. This is a 
int of great practical interest, which allows us to hope that 
it may soon be possible to obtain resistance coils for which 
the coefficient of temperature shall be practically nil. 


THE COST OF A 16 CANDLE-POWER LAMP- 


HOUR. 


Some interesting details regarding the working results of 
the Darmstadt Municipal Central Station are contained in 
the official report issued by the Town Council. . The data 
given are important, and although published rather late, they 
are worthy of reproduction. The report deals with the 
period since the inauguration of the station on the 1st Sep- 
- tember, 1888, to the end of March, 1890. 


. It appears that the mains, which are laid underground, are : 


of the lead cased and iron sheathed type, and are about 23 
_ miles long. They have been and are stilt frequently tested, 
but a drop in the insulation resistance has not occurred since 
they were put down. The boilers, vs and dynamos were 
worked without any interruption in the lighting taking place, 
but the glass boxes of the accumulators caused frequent ces- 
sations in the supply. They were arranged at one end of the 
boiler house, separated from the boilers by a wooden wall. 
The glass vessels frequently burst, and caused breakdowns 
in the lighting. This was remedied by the substitution of 
| wooden cells, which were placed in a separate building, after 
which (August, 1889) the results were satisfactory. On each 
consumer’s premises an Aron meter was installed, and on the 
ist April, 1890, there were 113 meters in use. The report 
then gives a series of tables concerning the customers. 
During the year 1889-90 there were 125 consumers, having 
installed 4,457. glow lamps of from 10 to 85 C.P., and 50 
are lamps, the whole being equivalent to 5,493 incandescent 
lamps of 16 C.P. In the course of the year 15 more customers 
were obtained. an | 
- From the 1st September, 1888, to 31st March, 1889, the 
receipts from the sale of light amounted to £2,162, of which 
£1,159 was from private individuals, and £1,003 from the 
Court Theatre. uced to 16-C.P. lamps, the amount re- 
ceived during the eight months for each lamp was about 
lis, 4d., this corresponding to an average lighting period of 
2834 hours per annum from private individuals, and from the 
theatre 6s. 7d. per lamp, or 1644 lighting hours yearly. During 
the working year, 1889-90, private consumers paid for light 
£1,644, and the theatre £1,147, or a total of £2,791. 
Taking the lamps again as of 16 C.P., the sum received per 
lamp installed in the casé of the former was 13s. 5d., showing 
a lighting period of 336 hours ; and in the case of the latter, 
is. 6d. per lamp, giving a duration of 188 lighting hours per 
annum, 
In 1888-89, the consumption of coal per horse-power hour 
vas 6 Ibs. 10 ounces, and in 1889-90, 5 lbs. 8 ounces. The 
boilers were fired with Ruhr coal. There were four dynamos 
i operation. During the first eight months the number of 
; hours was 3,295, the output being 842,978 ampère- 
hours, or 168,594°6 horse-power hours; in 1889-90, 4,902 
working hours and 1,108,801 ampère-hours, or 221,760 
horse-power hours. The average efficiency of the accumu- 
rs was 62°1 per cent. at first, and 57°8 in the second year. 
‘his low efficiency was due to the interruptions in the service 
in the first year, and in the second to the fact that they were 
hot operated at their full-output. The total cost of the 
generating plant, accumulators, cranes, controlling and 
regulating apparatus, cables, land, buildings, and general 
*xpenses 1n completing the station, &c., was £31,875. 
Consumers incurred the expense of making house connec- 
and of internal , and = paid mer for 
Meter, ighting hour was 4 pfennige, or 
about 4d. for a 16 C.P. rt lamps of other Lise. ed 
koned in proportion to the consumption of current. 


by Messrs. Basse and Selve, of Altona, whilst the. 
VII. and ‘VIII. were obtained from the Jsabellen. 


Renewals of the glow lamps, and the provision of catbons, 
for the arcs, were provided by the consumers, and genérally 


at the station during the latter portion of the 
second year. | 
glow lamp, of 25s. for each arc lamp, was imposed: to 
cover this expense.) At the same time a minimum number 
of lighting 


receipts and e iture during 1889-90 are-as follow ::—>. 
RECEIPTS. 
Sale of current. £2,791 
Meter rent ...._... 42 
Buildings and land [rents ?] 
u gs an ren 45 — 
up of installations 126 
So. eee 11 
EXPENDITURE. 
Interest on capital... . ... £1,252 
expenses 
Allowances ... 4 2 
560 
Maintenance of buildings 17 , 
» plant 42 
Fuel and water... 553 
of the stat 
tin ion 
of cables 2 
Purchase and maintenance of meters im) 
» Of glow lamps 416 
» Of arc 23 
Maintenance of 8 
ions 107 
Renewal fund 624 
Total .… £4,204 


The amount of £2,791 received for sale of light is given 


in the rt as 55,822°84 marks, and the re” per 
16 candle-lamp per hour as 4 pfennige (about 3d.). If the 
55,822°84 marks are multiplied by one hundred, we have 


Previously a tax of 6s. per-annum for each 


was fixed. ‘The details as to the. 


that amount reduced to pfennige, of which one hundred make 


a mark. Thus: 


= 1,895,571 lighting hours. 
The expenditure amounted to £4,204, or, as stated in the 
report, 84,073°47 marks. If the number of lighting hours 
are divided into this sum less the receipts from lamp re- 
newals, meter rent, &c. (£596 or 11,924°90 marks), and the 
result multiplied by 100, the cost per 16-candle lamp per 
hour comes out at 5°1069 pfennige, or, say, $d. Thus: 


84,073°47 — 11,924°90 
1,395,571 


If the cost per lamp hour had been worked out from the 
figures given in the table in English money, and which have 
been thus conv from marks at the rate of twenty to the 
pound, the results would not have agreed exactly with those 
obtained by using the German method. | où | 


= 51069 pfennige. 


FACTS AND FIGURES ANENT ELECTRIC 
TRACTION. 
ComPprLeD By A. RECKENZAUN. 


: (Continued from page 678.) 


Horses versus ELECTRIGITY AT FRANKFORT. 


Te Frankfort-Offenbach Electric Tramway has been in 
continuous operation for seven years, and it appears to hold 
its own as regards o ing expenses when compared with 
the horse tramways of the same.city, working under similar 
conditions. It has often been -and with justice, that 
it is not fair to compare the traction expenses of ‘tramways 
in different countries, or even in different cities, since many 
of the items vary with localities, it is therefore particularly 


[ 
| 
LT 
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” interesting to obtain statistics relating to divers systems in 


i6h in the same city. Such statistics have been fur- 
 nished-by, Mr. Gs:Gallenkamp in the Zeitschrift für Trans-. 
porhièsen, from official sources. The herein contained data 
is all the ‘wore valuable’ since the expenses for all the im- 
provements ‘initrodactd during the past seven -years, as well 
as all repaits, have been debited to working -expenses, the 
capital account having remained quite: stationary. The 


working expenses for both systems of traction for the year 


1890, come out as follows :— 


L— Horse TRAMWAY. : 


Total expenditure 48,395 5 
Less -- 
Oninihus-service ... 2,000 0 
Taxes... dés”: 832 15 
Municipal charges 1,934 19 
Sundry expenses 1,283 19 3 


£46,593 12 
The number of car kilometres run was 2,166,644 during 
the year, consequently the cost of working per car kilomctre 
amounted to 5°04 pence, 
| IL—Execrric Tramway. 


Reserve fund 1 4 


Watchmen at crossings ... ose $2 11 
Lightidg the streets ... .. 53 

Heating cats oss 17 16 


‘re 
149 


519,770,car kilometres were made, therefore the operating 
cost was 2°73 pence per car kilometre. er | 

There are, however, other considerations to be taken into 
account befôre we. can express the values of the respective 
systems in their true form. : The trains on the Frankfort- 
Offenbach. electric tramway consist of two cars each, one.of 
which is a motor car, the other an ordinary car ; both vehicles 
carry passengers,, If ‘each of these cars were to run detached, 
then double, the number of drivers and conductors would be 
requisite, and this, would increase the expenses by ‘54 of a 
penny per. car, kilometre. On the other hand the horse 
tramway has over four times the traffic of the electric line, 
in round figures 2,166,000 against 520,000 car kilometres, and 
it is well-known that the management, office and certain cen- 
tral station expenses do not increase in the same ratio as the 
output. . These standing charges amounted, in the case of the 
electric tramway, to £1,100 = *504 penny per car kilometre. 
If, therefore, the traffic were quadrupled," this item would 
certainly not be more than 50 per cent. higher. By raising 
the management expenses to £1,650 and running 2,166,000 
car kilometres per annum, we obtain ‘18 penny per kilo- 
metre and car. Taking, nevertheless, the figures obtaincd 
in actual practice, viz., 2°73 pence per car kilometre, and 
adding .1°336 pence. for. additional drivers, conductors and 
extra labour due to separate motors and gearing, we obtain a 
total cost of 3°072 pence for electric traction, against the 
5°04 pence for horse traction, or a saving of 40 per cent. 

under precisely similar conditions. | 
It will be interesting to examine the various items of the 


balance sheets of both, companies in detail. They were 
during 1890 as follows :— — 
I.—HonrsE Tramway. 
. General stable expenses 14,289 4 
Hire of extra horses .:.  … 887 0 
Depreciation of horses... ... ... 2,375 9 
Shoeing horses ... #7 647 4 
-.;,..;, Maintenance of cars … 2,731 4 


_ This represents the actual. “horsing” expenses and, cap 
eee for a total: of 2,600,364 car kilometres, but 178,419 
of these were -made by omnibuses at a cost of £2,943 165, 
which must-be deducted from the above amount, leaving 
£18,515 16s.,'or 2°052 pence per car kilometre... : 


‘Engineer's salary. ... . …. 240 0. 
Wages of engine driver and stokers 224 13 


Cleaning boilers and engines ... 35 6: 


Cleaning cars  …. bie 09 219 { 
Maintenance of machinery, cars, and over- 
: | £2071 1 


This is equivalent to ‘956 of a penny per car-kilometre, 
showing that the keep and depreciation of animals costs 


twice as much as the electrical energy and maintenance of — 


These figures, taken from official documents, and based 
upon results with machinery of are comp ancient con- 
struction, are so conclusive that further comment is quite 
unnecessary. The Frankfort-Offenbach line was fully de- 
scribed in a paper read at the Socicty of Arts in April, 1887, 
This tramway was built -by Messrs..Siemens and Halske, of 
Berlin. The tubular overhead conductor, similar to that. 
exhibited by this eminent firm at Paris in 1881, and which. 
was adopted on several other lines, is used at Frankfort. :: 


NEW CONTINENTAL LINES AND- PROJECTS. : 
© Halle.—The new electric tramway of this city has recently 
been opened, but owing to the interference on the part of the 
Postal authorities the traffic had to be temporarily sus- 

nded. ‘The line was constructed on the overhead systen 
y the Allgemeine. Elektricitäts Gesellschaft, and it is 
that the working of it interfered with the Telegraph and 


Telephone service. The tramway company maintains the © 


rights granted by the Municipality, and expects the Postal 
authorities to their the influence of the 
current necessary for working the electric cars. +4 
© Bremen.—The Bremen Tramway Company has passed a 
resolution to substitute electric cars for the present horse 
cars on all their lines, the short section hitherto in operation — 
(which was built by the Thomson- Houston Company) reine 
viven entire satisfaction. The Municipality has sanctioned 
the use of overhead conductors throughout the city, 
Thale-Blankenburg.—A Berlin contractor is about to lay 
an electric tramway between these. small towns, and he pro- 
to obtain the current. of electricity from the Centnil 
sighting Station at Blankenburg. : RES 
Breslau—The Allgemeine Elektricitiits Gesellschaft has 
obtained the concession to run electric cars with overhend 
conductors in this city. rts 
Essen.—The Commonalty of this town is now negotiating 


about the construction of an electric railway to Müblheim, 


and declared itself prepared to a 25 years’ concession. 
 Spandau—The International Electric Company bas 
obtained a concession, for 50 years, to build. and work ail 
electric tramway.. The construction of the line must, com: 
mence within three months, and it is to be in operation nine 
months afterwards. The town takes a small share jn the 
profits of the undertaking. | 
Berlin.—An extensive project for the construction of an 
underground railway is in course of preparation, an 
concession has already been applied for by Mr. Pétsch, at 
engincer of Magdeburg. The line is to have 60 stations, 
and it is intended to use electricity as the motive power, 
Wunstorf.—A foreign capitalist has purchased land with 
the object of building a central electric lighting station, 41 
to construct an electric railway which is to connect this town 
with the villages of Heidorn, Steinhude and Hagenburg. 


(To-be continued.) 


Multum in Parvo.—The combination of trades to be 
carried on by the “ Farmers’ and Cleveland Dairies Compan), 
Limited,” the registration of which we publish in the hist of 
new companies, forcibly shows the irresistible power ©, 
electricity. | 
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CHARLESS BRUSH HOLDER.” 


» 


We illustrate herewith in figs. 1, 2 and 3a wy? simple and 
effective form of dynamo brush holder designed by Mr. P. J. 


Charles, electrician to Messrs. Harland and Wolff, Belfast. 
By rotating the handle the holder is free to move on the pin 
of the rocking bar. The brush can thus be readily moved 
along the commutator to any desired position. A quarter 
turn of the handle fixes the split sleeve to the pin. The 
adjustment of the pressure of the brushes is effected by the 


Fic. 3. 


same handle, and the arrangement has the advantage thet 
the pressure is felt by the hand, so that the attendant knows 
exactly what pressure he is putting on—an important detail, 
too often overlooked. To take the brushes off, the handle is 
tarned to slacken the sleeve ; the sleeve is turned on the pin 
and made to grip in a new position. The whole arrange- 
ment is beautifully simple and very effective. We have 
tried this holder and found it admirable, and it is rapidly 
coming into use. 


THE LIGHTING OF THE CENTRAL STATION 
AND HOTEL, GLASGOW. 


Tue Caledonian Central Station and Hotel, Glasgow, are 
lit throughout by means of electricity. The Brush arc 
lamps in the station have now been running for six years. 
They are of the ordinary 10 ampere type, and are suspended 
ata height of 16 feet above the platforms, and spaced 47 
feet apart ; the result is a very even and satisfactory dis- 
tribution of light. The number of lamps employed over the 
platform is 51, illuminating an area of 112,000 square feet. 


Eight other lamps are employed at the entrance’ to the — 


station, and in the yards, &c. 

he Hotel and station buildings have just been fitted 
throughout with incandescent lamps by Messrs. Mavor and 
: n, the work being carried out to the specification and 
under the superintendence of Mr. A. 8. Dunn, telegraph 
superintendent, Caledonian Railway Company. | 

here are 1,300 16-C.P. lamps in the Hotel, and 400 in 
the; station buildings, &c. The hotel building consists of 
two wings in the form of the letter |_, and the mains are 


_ * Industrics. 


~ hoary casing lot into wall of the 


hoist, 
which situated alongside the passenger the 
junction of ‘the two wings ! floor is ifeda by separate 
mains, and thus heavy joints and main fuses avoided 


in the buildings The: mains dre : into distributing 
boxes in the corridors, and: rendit pper 
bar of L_ section, which is mounted ‘on aisläte-basé: 11 Pacmg 
the bar a number of short: contact pieces of the 
as the bar are fixed; and to-these piéces: the ‘ends ofthe 
therdistributang 


distributing conductors ‘attac 


_box the connection :betweeri the: bar and the-contäct:piecés 


is made by means of a fuse mounted : between two 
springs which are attached to# in: block. The block 
made to push tightly! im between the: bar «and! 
the co ‘springs pressing against them. Except 
toute there are no other fuses ‘in the:branehés:to the 
lamps but those just described... Thie:conductors 
fuse contacts are 7214 cable, and this is carried right down 
to lamps and swi .: Where flexible cord'is used this is of 
225/408, 80 that in no case is a fuse necessary in the-oèili 
connections or switches; Six or eight lamps are supplie 
from each 7/214 cable. loattloy 
In some cases the number of lamps: at a: considerable 
distance from the first distributing: box’ is such that it would 
not have been convenient to run a sufficient number of 7/214 
branches to feed them. In these cases one or more'pairs of 
fuse terminals are provided in the first distributing box, 
and a pair of saitable cables run from them to a second 
distributing box; whence the distribution is effected by 
means of 7/214 cables. This system has been employed by 
Messrs. Mavor & Coulson since 1885, and it is now the — 
general practice of the firm to ude “nothing” smaller than 
7/214 cable or the equivalent of No. 14 B.W.G. for switch 
A good effect and efficient illu 
the railway bridge in Argyle Street. The portion of the 
street is 140 feet ‘by 60 féet,’and.’§ 200-0:P.'* Sinbeant” 
lamps are used, with 18-itich énamelled iron reflectors’ above - 
them. The supports for these” latipes’ are 
springs to avoid possible breakage  flamisis by the | 
generating t .oceupies some of the arches upo 
which the station if built Steam is taken from a rangé of 
Lancashire boilers, which also pp the laundry, heating 
oe &c. The pressure is 50 h: 
he motive 


bs. on the square’ ' 

power consists of 2 single cylinder engines 
with cylinders 18 inches diameter by 3 feet stroke; running 
at 80 revolutions per minute, and’ one 26 inches by 4 feet 


stroke, running at 60 revolutions: per minute. ‘The two 
smaller engines have been built -by Messts! Fallerton, 


Hodgart & Barclay, engineers, Paisley.’ “They” are ‘fitted 
with trip valve gear. governor mechanism’ is diséon- 
nected from the valve gearing and fréé to sa itself 
accurately to the load until the moment ‘when ‘the trigger 
engages with the motion rod. Its action is therefore un- 


- disturbed except by the unavoidable friction of ' its. own 


working parts. The larger engine has been converted by the 
same firm, a similar trip and governor being employed 
to operate grid valves working on the back of the ordinar 
slide valves, and at right angles to it. The arrangement 
gives complete satisfaction. (°° 

The engines drive by bands’ three sections’ of ‘ shafting 
which are ranged in line dcross the engine room. The ends 
of the sections are fitted with couplings; bat are left un: 
coupled under normal working conditions, each’ ‘section 
being driven by its own engine and having its proportionate 
load of dynamos. In event of ‘one engine being disabled or 
requiring repairs, its countershaft can be coupled on to the 
adjoining section, or the three sectidns ‘can’ be coupled "into . 
one and driven by the two remaining enginés.‘ The pulley: 
on the countershaft are mounted on four keys with } incl 
space between the shafts and insides ‘of the’ ‘hubs, and in 
order to avoid the necessity for taking off a ' main’ belt’ when 
a section of shafting is coupled to run while its éngine is 
standing, a cradle is fixed below the driven pulléy onthe 
countershaft, which ‘is eapable of being mised’ up to hold it 


clear of the shaft against ‘the pull of the band.) 
The dynamos for the esdent lighting havé been built 
by Crompton & Co., Limited, to Messrs. Mavor-and Coulson’s 


specification. There per 
minute. The machines are compound wound, giving a rise 
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of 5 volts at their terminals between one-third and full load, 
thus compensating for the fall of pressure in the mains as 
lamps are put on. 

he negative terminals of the dynamos are connected to 
an omnibus bar to which all the negative leads of the distri- 
buting mains—11 in number—are connected through fuses. 
The positives are kept distinct and are coupled to the main 
ammeter switches. These are connected to the Sir William 
Thomson ampère gauges, from which the current passes to 
the omnibus bars. From each bar a connection is made to 


_one of the contacts of the three-way switches. The blades 


of each switch is connected to a distributing main, and by 
turning the blade into either of the three contacts the circuit 
can be changed from one dynamo to the other at will, with- 
out making connection with the third en passant. The 
ammeter is provided with flexible leads which terminate in a 
divided tongue which can be inserted between copper spring 
clips which are in the circuits. The engineer in charge is able, 
therefore, to ascertain the current passing to any circuit and 
to distribute the load among the dynamos as he may wish. 
Sir Wm. Thomson’s voltmeters are provided for cach 
dynamo. The main switchboard, switches, &c., have been 
designed and the whole of the work carried out under the 
supervision of Mr. W: B. Sayers, Messrs. Mavor and Coul- 
son’s manager. 


THE PROPERTIES OF ALUMINIUM. 


By CHARLES M. HALL. 


Ir was stated by Prof. F. B. Crocker in the Electrical World 


of May 16th,f in an article on the “ Properties and Production : 


of Aluminium,” that 99 persons out of every 100 have 
entirely wrong ideas regarding that metal. This statement 
I am the more inclined to believe since reading Prof. 
Crocker’s own article. His statements regarding the pro- 
perties of aluminium are so wide of the mark and so mis- 
leading that they ought in the interests of sound information 
to be corrected. My reasons for undertaking to do this are 
that I have given a large part of the last five years to this 
subject, am largely interested in the production and sale of 
aluminium, and am familiar with its properties as shown by 
the experience of the past 30 years and by what is being 
done with it at present. 3 

The main idea of Prof. Crocker’s article seems to be that 
_ most of the supposed good qualities of aluminium really 

belong to its alloys and are wrongly attributed to the pure 
metal. This may be true toa certain extent in regard to 
the :mechanical qualities of aluminium, but it shows a 


lamentable lack of information to say the same of its chemical — 


qualities. Aluminium bronze of the best grade possesses 
100,000 Ibs. tensile strength per square inch and correspond- 
ingly high elasticity. The saying that aluminium is as strong 
as steel may have arisen from confounding the strength of 
aluminium bronze with that of pure aluminium, or it might 
equally have arisen from what is the fact, that, comparing 
equal weights, aluminium is as strong as good specimens of 
steel. Thus the tensile strength of aluminium, 26,000 Ibs., 
multiplied by three for difference in specific gravity, gives 
78,000 Ibs., whereas the best structural steel ranges from 
60,000 to 70,000 Ibs. per square inch. | 
Again, Prof. Crocker says that aluminium has only one- 
third the strength of wrought iron. He must show a remark- 
able specimen of wrought iron with a tenacity of three times 
26,000 Ibs. per square inch. The best quality of wrought 
iron runs from 48,000 to 50,000 Ibs. per square inch tenacity ; 
so that aluminium has over one-half the strength of wrought 
iron, section for section, and weight for weight is consider- 
ony stronger than wrought iron. 
am not trying to prove that aluminium is a suitable 
material for structural ps where strength is the main 
object. It is not, and neither is any other metal, aside from 
iron and steel. But aluminium does compare well in strength 
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with other metals, and for purposes where lightness combined 
with moderate strength is desired, not only will it become 
useful, but it is being largely used to-day. 

It is doubtful if any one has been seriously misled by any 
confusion between the strength of aluminium and that of 
aluminium bronze, or if any well-informed person has pro. 
posed to displace iron and steel for structural purposes with 
aluminium. | 

The most serious objections which Prof. Crocker 


against aluminium are on the score of its chemical properties, , 


and here his information and reasoning are really unique. 
“ Aluminium bronze,” he says, “is remarkably free from 
tarnishing.” “ Therefore, freedom from oxidation is another 
property that is wrongly attributed to aluminium itself.” It 
is true, aluminium bronze is the best of the copper alloys for 
resisting oxidising influences ; but for the vast: majority of 
uses to which metals are put, it cannot compare with pur 
aluminium in this respect. Aluminium here ranks with 
silver and next to gold and platinum. The fallacy of Prof, 
Crocker’s reasoning will be apparent to any one who possesses 
an aluminium opera glass, or who is acquainted with the 
fact that next to gold aluminium is the metal most preferred 
by dentists for dental plate, &c., or that for sign painting 
and decorative purposes aluminium leaf has the preference 
over silver leaf, because aluminium remains bright and silver 
blackens. 


What are the facts in regard to the corrodibility of alu- : 


minium ? In the first place, it is not true generally that “it 
is equally attacked by. acid?” Of the common reagents, it 
is dissolved only by hydrochloric acid, and by the alkaline 
hydrates or caustic alkalies. Sulphuric and nitric acid act 
upon it with extreme slowness, not dissolving it appreciabl 
after several days’ exposure to their action. But for all. 
ordinary uses these facts are no more against aluminium 
than against gold that it is dissolved by aqua regia or selenie 
acid. These strong chemical reagents, the acids, and caustic 
alkalies, are practically unknown outside the laboratory and 
chemical manufactory. Because of their strong affinities, 
they cannot exist in our common surroundings of air, water, 
food, &c. - 

The action of the weaker, organic acid, saline solutions, 
&c., upon aluminium is much less than any other metals 


except the noble metals. Alkaline carbonates do not dis- 


solve aluminium, nor does soap, as Prof. Crocker states. 
Air, wet or dry, has absolutely no action on aluminium, 
nor has water. If it is true, as stated by Prof. Crocker, 
that “subjected to ordinary moist air, aluminium tarnishes 
and oxidises rapidly,” I am unable to see the pertinence of 
his further remark that “it is not affected by sulpbur or 
sulphuretted hydrogen, which is a great advantage.” For 
a metal that is oxidised rapidly by moist air, there would 


be small use in resistance to sulphur or sulphur gascs. Prof, 


Crocker states that “ the ease of oxidising” of aluminium 1s 
“about equal to other metals, such as tin, zinc and iron.” 
The absurdity of this statement would be almost evident to 
one who had ever seen an article made of aluminium. Think 
of iron or tin dental plates, or of zine leaf or sheet iron 
used for decorative purposes, as aluminium sheet, foil and 
leaf are employed. Prof. Crocker constantly asserts that 
“ aluminium really has excellent qualities.” 1 am unable to 
see what they are on his authority. ES 
One of my associates became interested in alumimium 


financially largely because ‘of an aluminium field gles 


which he has possessed for 20 years. He has carried it all 
over the world. It has been wet with sea water and has 
been almost constantly exposed to “ordinary moist air” for 
20 years, and it has never been cleaned or polished further 
than wiping it with a handkerchief, and to-day it retains 
its polish and lustre as perfectly as when new. The fact 
is, that for resistance to all ordinary corroding and 0x 
dising influences, aluminium stands next to gold and ph 


tinum and ranks equal to silver, and the difference between. 


it and the latter metal, aside from difference in colour (alu- 


minium being of a bluish tint, which makes silver look - 


yellow by comparison), is just this : For objects that require 
much handling, aluminium has the disadvantage of ‘losmg & 
portion of its polish, probably from coming in contact \ 

perspiration ; but where it is to be exposed to the air of 8 
we or the weather, without much handling, there 18 2? 
metal which will retain its lustre and polish better. Silver # 
blackened by exposure to the air, where aluminium 18 UW 
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affected ; while where aluminium is dulled and requires 
lishing, silver requires the same. 
The foreign workers in aluminium seem to have succeeded 
jn giving a more permanent polish and lustre to alumi- 
nium under handling than we have in this country ; yet, 
as I judge from some aluminium articles obtained abroad, 
where polish is unimportant, as for dental plates and culi- 
utensils, aluminium has no superior short of the noble 
metals. As regards aluminium cooking utensils, [ am not 
iving this statement off-hand, but from actual’ experi- 
ments exteñding over more than a year. Cooking utensils 
of aluminium have been in constant use for the time stated, 
have been daily subjected to boiling saline solutions, wash- 
ing with soap, &c., and as a result they are preferred by the 
users to utensils of any other metal ; one reason being that 
they always are clean and white, while the nickel rivets used 
for fastening the handles to some of them become perfectly 
black. In this connection, aluminium cooking utensils will 
soon be largely placed upon the markets. The same qualities 
of aluminium are shown by the fact that aluminium vessels 
have been used for a considerable time for the manufacture 


of jellies, where freedom from discolouration is important, . 


and besides are now being largely used by one of. the large 
canning concerns in Pittsburgh whose name and products 
are widely known. : 

The perfect antiseptic qualities of aluminium should also 
be noticed, which render it the best metal for culinary uses 
on this account, and also recommend it for surgical instru- 
ments, for which it is largely used at present. | 

So far as the working qualities of aluminium go, it is well- 
known to be one of the most ductile and malleable of all 
metals, and therefore is very easily rolled into sheet or drawn 
into tubes, or the very finest wire. Naturally possessing 
such a high grade of ductility, the metal is of a tough nature, 
such as would not admit of easy working qualities in the 
lathe or in the planer; but: this toughness or clinging ten- 

dency of its fibres can be readily overcome and the metal 
very easily machined by simply alloying with 3 or 4 per cent. 
of metallic copper, which shortens the grain, but which does 


aluminium. 

I am glad to see that Prof. Crocker truthfully gives 
aluminium credit for electrical conductivity, comparing 
equal weights, twice that of copper. This may be of great 
importance at no distant day, because, comparing equal 
weights, aluminium has about 12 times the conductivity of 
iron, and, while it may not soon compete with copper for 
insulated wire, it is quite likely to compete with irou for 
telegraph wire, especially when its perfect durability on 
exposure to the weather is considered, and as hard-drawn 
aluminium wire can readily be made having a tensile strength 
of at least 60,000 lbs. per square inch. There is one of the 
electrical properties of aluminium of which no mention is 


made by Prof. Crocker, but which is interesting, although it | 


has not been much investigated nor turned to any practical 
use. This is its resistance to the destructive effects of the 
dectric spark. Aluminium is superior in this respect to all 
other metals, and for this reason is employed by Prof. 
Crookes and others for electrodes in vacuum discharge tubes 
where electrodes of other metals are quickly torn to pieces. 

question suggests itself as to its use for commutators 
td other electrical purposes, where such a quality is most 
Important. 

In the last of his article Prof. Crocker makes the strange 
Slatement—a kind of “Irish” bull—that “the purity of 
dumininm does a great deal toward improving its quality,” 
which indicates possibly that the aluminium upon which his 
uticle is founded is not aluminium at all, but that metal 
plus a considerable amount of iron, silicon, sodium or zinc. 

remarks would be very pertinent in regard to such a 
“mpound., In this connection, it may be stated that it was 
never easier to obtain aluminium of the purest quality 

od present, since the electrical process been fully 


’ The conclusion of Prof. Orocker, and of the editorial 

ounded 

re material for practical use.” My belief is just the 

sr yo and it is founded upon a careful study of the metal 

ps upon the practical tests made of its properties extending 
*t several years, and made with large quantities of metal. 

10 more promising material for investigation for 


not interfere or change the other qualities or virtues of pure — 


upon his statements, is that aluminium “is not a: 


practical mse ; and it has been proved that for a multitude 
of uses the same results in utility, beauty and durability can 
be obtained from aluminium at a less cost than from any 
other metal whatever. 

In a paper on aluminium read last winter before the Boston 
Society of Arts, Mr. Alfred E. Hunt, president of the Pitts- — 
burgh Reduction Company, in order to give a new turn to a 
discussion that had fallen into a rut, ventured the statement 
that aluminium had been overrated, as it has been by some 
of the unscientific papers. But now every one writing about 
the metal has taken the cue until aluminium has no good 
qualities left whatever, but is a weak, easily corrodible metal, 
like zinc or tin, and really “ takes up more space than it is 
worth,” and has falsely appropriated the good qualities of its 
alloys. Aluminium has teed overrated. There has been a 
kind of “glamour” associated with it due to two facts ; 
the first being that it is really useful, durable and beautiful, 
combined with the other fact, which has little to do with its 
commercial importance, that is, its ores are more abundant 
than of any other metal, and constitute a large portion of the 
earth’s crust. | 

The world has been centuries in learning to use other 
metals ; in learning to roll, draw, temper, and polish them. 
Aluminium is new, but we are learning how to deal ‘with it ; 
how to secure the qualities of strength, hardness, ductility, 
lustre, &c., wheré required, much more- rapidly than has 


occurred in the history of the other metals. 


EXPERIMENTS ON THE RATIO OF ELEC- 


TROSTATIC TO ELECTRO -MAGNETIC 
INDUCTIVE DISTURBANCE BETWEEN 
NEIGHBOURING TELEPHONE CIRCUITS.” 


By A. E. KENNELLY. | 


THE following experiments were made with the object of not 
only verifying the experimental results obtained by Mr. J. J. 
Carty, as stated in his recent interesting paper on “ Inductive 
Disturbances in Telephone Circuits,” read before the American 
Institute of Electrical Engineers, but also to check within 
fair quantitative limits the deductions from these results by 
reference to theory. It would seem that both these aims 
have been reasonably fulfilled. 

Three hundred and five metres (1,000 feet) of double 
conductor gutta-percha cable, shown full size in the diagram, 
fig. 1, were laid out on the ground in a figure roughly repre- 


Fra. 1. 


senting a complete rectangle of sides 30 and 120 metres in 
length. The cable thus afforded two complete and inde- 
pendent circuits by the interior and exterior copper strands. 
The insulation between these was 20,000 megohms at the 
end of one minute, and their mutual electrostatic capacity 
0°075 microfarad, from measurements taken at the time. 
The insulation of the outer strand to ground was about 4,000 
meghoms. 

The following data give the dimensions of the cable em- 
ployed :— 3 


Inner Strand. 
7 copper wires each 0‘025" = 0:064 cm. diam. 
Strand diameter 0102” = 0259 
Diameter G. P. core 0175" = 0445 , :.: 
Outer Strand 


18 copper wires each 
Strand diameter 0247" = 0627 , 

Diameter G. P. core 0370" = 0940  ;, 

Diameter over braiding 0°425” = 1:08 - | 
Conductor resistance of inner strand 2°42 w at temp. of test (12° C.). 
» Outer , 05 


0°036” = 
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interior as the y or inducing 
girguit,, and, the : exterior conductor as the secondary or. re- 
cipient circuit. ig 
transmitter, or soured of .disturbance was a continuous 
current, dynamo giying),425 volts at. its, terminals (shunt 
wound), supplying jabout, 50, ampéres. to incandescent lamps, 
and with-one side grounded. . A simple harmonic variation of 
elecuromotive force would, of course, be preferable for quan- 
 titative  measurements,, ,but: there is some experimental 
difficulty. in creating such a variation having the necessary 
frequency, while if the pure.,sine wave of disturbance is 
‘oltanelabed, and the exact shape of the wave is neglected, 
a; dynamo' becomes a: very: convenient transmitter. The 
small.;fluctuations in its E.M.F. produced by the suc- 
cessive reversal .towards' the external circuit of each arma- 
ture: coil ‘as, it passes. under the’ brushes, are periodic 
variations whose frequency, will be equal to the number of 
bars passing under each -brush per second, and conversely 
it is only, necessary to join.a telephone across the mains of a 
continuous current circuit (through protecting resistance of 
say. 10,000, ohms), to’ hear a note in the telephone whose 
frequency, corresponds. to the number of commutator bars 
passed: over. in .one second. by one brush. A trained 
will often | identi this and the 
frequency, very closely, and the principle may be prac- 
( tically for circuits operating at the 


same continuous pressure, but served by generators of . 


different type, or to ascertain the speed of a dynamo arma- 
ture when the number of its commutator bars is known. 


. In this instance the telephone note was identified by the use 


_ of Helmholtz ‘reéonätors as nearest to e’” of 1,303 complete 
per’ second. By measuring the revolution of 
the -armature, the vide dr of. bars passing under the brush 


3 pet Ron was 1,257.. ‘This number was therefore taken as 
the frequency of the periodic disturbance in these experi- 
ments. 
Various combinations of the two cable circuits were tried 
so as to obtain electrostatic induction only, electromagnetic 
induction only, or both together. Of these the two most 


important cases bearing. on the question are shown in the 


accompanying diagrams. Fig. 2, shows the arrangement of 
LS 
0S 


A, ampéres; c, cable; G, ground; L, lamp load; 1, telephone; 1 5, inner strand; 
0 8, outer strand; 8 D, shunt dynamo. | 


Fig, 2. 


circuits in which electrostatic induction is almost wholly 
active, and fig. 3, the case in which electrostatic induction 
is negligible, electro-magnetic induction being displayed to 
full advantage. | 
- Referring to fig. 2, the dynamo is connected directly to 
the: interior conductor, while the exterior is connected to 
ground through a Bell télephione having a resistance of 73 
ohms and’ an: inductance of 113 4. The dynamo note was 
heard in this telephone. - The effect was not due to leakage, 
because a battery of 50 volts replacing the dynamo, and 
working h’ an: interrupter, produced no sound. The 
disturbance was therefore accepted as wholly electrostatic. 
It required a very large. resistance in circuit between the 
telephone and ground to bring the note down to the limit 
of audibility. With resistances of graphite, the amount 
needed to reach this limit was found to lie between 2 meg- 
ohms and 10 megohms. It was estimated at 7 megohms. 
In fig. 3, the dynamo is shown connected through 
a galvanometer and bank of lamps to the interior con- 
ductor of the cable, the-other end of which is grounded. The 
only appreciable inductance in this primary circuit is in 
the dynamo armature. Inductance is capable of being in- 
serted between the galvanometer and lamps at will. The 
outside conductor completes its own circuit insulated from 
the’ ground through the telephone and resistance. Corres- 


… ELECTRICAL REVIEW. 


ponding to different strengths of current in the pri fi 
circuit, to en : 
tas» 


circuit, resistance is added in the secon 


the sound in the telephone down to the limit of audibility, 


&, ground; &’ galvanometer ; 1 inductance 4 L lamps; R, resistance; s, switch; 


Bra, 3.. 


The results are given in the following table. 


1 a: 4 8 
va | aa 
£2 | FORT à 

0°522 | 2397 | — | 240 ‘80,000 | 113 | 80,000 | 1:92 x 10 
0-740 | 169 — |169 | 110,000 110,000 | 1:86 x 10° 
1:419 | 88: | — 200,000 | — | 200,000 |:1:76 «10 
2608 | 479 | — | 47:9 | 400,000 | — | 400,000 | 10 
2774 | 451 | 496| .59°7 | 110,000 | — |.110,000 | 657 
2°868 | 436 |379 | 3025 | 20,000 | — | 20,000 | 605 x. 10 
2608 | 479 | 0 47-9 | 400,000 | — | 400,000 | 192 *_1¢ 


The first column gives the observed steady currents in the 
primary circuit, from which, since the pressure was 125 volts, 
the resistances in the second column are found. The third 
column gives the inductance (in coreless coils of copper wire) 
added to the primary circuit, and from these with a frequency 
of 1,257 periods, the impedance inserted in the primary 
circuit to the variations of its E.M.F. are given in column 4, 
In column 5, appears the resistance added to the secondary 
circuit in order to quench the d o note in the telephone, 
and since the only appreciable inductance in’ the seconda 
circuit was that of the telephone, negligible in series wil 
the large resistances, the impedances of column 7 are only 
repetitions of those resistances. _ 

The last column gives the product of the primary and 
secondary impedances. This value is nearly uniform except 
for the cases in which inductance is added to the primary 
circuit. The marked discrepancy in these two case B 
perhaps due to the shunting action of the load circuit 
supplied by the dynamo, which, being nearly inductanceles, 
would reduce the periodic current in the primary circull 
below the calculated amount, in about the ratio here repre 
sented. For the same reason the inductance of the dynamo 
armature (about 0°3 /) has not been taken into account. 

It appears, howeyer, probable from an inspection of the 
results, that with a resistance of 7 megohms in the secondal 
circuit, it would be necessary to reduce the primary 
resistance to about three obms in order to just render 
dynamo note audible in the telephone. | PE 

The dynamo in these experiments was at a distance 
about 250 feet from the telephone, and silence was obtained 
in every experiment as soon as the wires leading 10 BE 
dynamo were disconnected from the primary circuit. 


_ We may now check the previous results. by calcula 
The check can only be a rough one because we shall have 
assume that the periodic variation of E.M.F. 18.6. 
harmonic function of time, and that the inductance ® 
dynamo armature is negligible. | ine 
Let e, be the E.M.F. generated by the dynamo at any inglalh 
Ky, the mutual electrostatic capacity of the two gl src 
M, the mutual electromagnetic capacity of the two 
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_ p, the pulsation of the periodic variation of E.M.F. (2 x. n) 
y, the current in the secondary circuit at any instañt in 
Yms the current’ in the secondary circuit at any instant. in 
" w,, the impedance of the primary circuit. 
wa, the impedance of the secondary circuit. 
r the resistance of the secondary circuit. 


“All expressed in A.E.M.U. | 

Then in fig. 2, if no resistance existed in the secondary 
path to ground, we should have | 

y= — = (4) 


where E is the maximum + periodic variation of e ; but with 
resistance 7, inserted as shown, the current becomes very 
nearly 
E + 
Ye = — (2) 
2 


In the case represented by fig. 3, we have 


and (4) 


Yn M? 
Also since y. was adjusted to estimated equality with y, we 
should have : | 


= Mp | (5) 
where w; w, Was 1°9 x 10% 


» 79 x 10? 


and M calculated for two circuits forming a rectangle of 


12,000 x 3,000 cms. is nearly 2°0 x 10° 


x 10%. 


The two members of equation (5) were thus experimentally 


of the same order although the agreement is by no means 


close. 

It may be fairly concluded that when two insulated wires 
run parallel and close together, a periodic E.M.F. acting on 
the circuit of one is liable to induce disturbances in the other, 
of which the greater part will be due to electrostatic effect, 
unless the product w, w, is less than the ratio of their electro- 
magnetic to their electrostati¢ mutual capacity. 

For parallel copper’ wires suspended at the same height 
above ground, and both using ground return circuit, this 


ratio is, in A.E.M. measure, 


9 \ 


2 
(log, 22) (og (1085 


/ 


where 7, the radius of each of the. wires (in cms.). 

» 4, is the distance between their axes (in cms.). 

» 4, is their common elevation above ground (cms.). 
This ratio increases with the intervening distance, d,:80 that 
the closer the wires, the greater the electrostatic effect. The 
| ag value the ratio can attain under practical con- 
ditions is about 5 x 10°, so that the product of the imped- 
ance in ohms of the primary and secondary circuits should 
hot exceed 500,000 if magnetic induction is to be in the 
ascendant. Thus, if the primary circuit has 1,000 ohms 
ne, the secondary should not have more than 500 

ms 


The particular pair of circuits experimented with in this 
case, favoured electrostatic action more than would be usually 
practice of overhead circuits, for the ratio MK was only 
67 x 1921, making the limiting ohmic product of the two 
prpaite 2,670 ohms, while M/k is commonly about 2 x 10% 
a pair of pole lines, increasing the range of the ohmic 
product to 200,000. It is also to be observed that when the 
Jmpedance in the primary circuit is small, and especially 
When it is situated at the transmitting end of the line, the 
Nanation of electrostatic potential, and consequently induc- 
Won, will be greatly reduced, and the above rules for estinid- 
Sthe proportion of static and magnetic disturbance only 
‘pproximate the truth when the impedance of the primary 


‘rel aining mstant. > | 
_ is teniatkable how’ smal! santual 


_if the two circuits were connected metal 


and when r, is more than ten times 1/p k this becomes very 


‘in the wire and instrument: 


A NEW ELECTROLYTIC SEPARATION OF 

d ” ‘ 


circuit is large, and, parti 


se 
Fi 


receiving end of the 
As the lengths of the circuits. increase, the. wi 


he 
the electrostatic share of disturbance, all ’ othe conditions 


suffices to establish audible telephonic : indinctive'd 


- of static nature, between two conductors.': Im fact, when the 


resistance to ground of the secondary: cirouit, happens to be 
very high, the ‘disturbance due. to a small mutnal’ static 
capacity would be hardly, and often increased, 


swe 


For with the connections of  ” 
pide ji 
dt 


nearly ; 
Ye = = ) 
and this is the strength of current that would be set up in 


the secondary circuit if the E.M.F. acted upon it directly. 


above mentioned were connected directly with the telephone 
through a condenser of .0°001. and a resistance of 
2°5 megohms in simple series, the clearly audible dynamo 
note was not appreciably .streagthened by short..circuiting 
the condenser. In fact, substituting these values in the last 

uation with 7°9 x. 10° for .p,, the. ratio of: the current 
without condenser to that with condenser in circuit is 10015 
on the assumption of a pure sine variation of E.M.F, . The 
same result should have followed with a condenser of: only 
000016. microfarad, allowing a ratio of 1°05. between. the 
two currents as the limit of audible appreciation, .; This 
experiment can be verified with.a few feet.of a-perch: 
covered wire lying on the: ground. as; 9. conderiger -and:: 
graphite resistance in circuit, with ,the telephone, pre- 
eautions are taken to ensure the necessary degree of 1 n 


i 20) 
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Dr. KosMANN and Messrs. Th. Lange: and Brieg ‘have :re- — 
cently proposed a new electro)ytic separation of. zinc, capable 
of being applied on a large scale. Briefly, we miay’ describe 
the essential features of this -process as follows ft consists 
in the simultaneous preparation. of metallic zinc and-of solu- 


tions of sulphuric acid, by clectrolysing ‘solutions of the tul- 


phite of zinc or other soluble silts of this metal. in the 
presence of free sulphurous acid, thé latter being ‘employed 
either in the form of a gas or a liquid. 
‘The sulphurous acid, is obtained. on the large scale 
in the roasting of zinc blende, which is practically. zinc) sàl- 
phide. It is either kept in solution in water, or elée used xs 
soon as produced, being ‘passed into the electrolytic’ bath.» 
In the separation of zinc on the largé scale: by' this proogss, 
the zincic mineral is partly roasted in the presence of same 
form of carbon; or even any organic débris, :, It is then 
crushed and well mixed with water, either in @ vat.orrévolt- 
ing drum. The powdered mineral- is kept in-suspension:in 


the liquid by constant agitation, ard: at ‘the sate; time: sul- 

phurous acid gas, arising: from the-ronsting of other zinc ore 

is passed in ; the result is-£he-formation: nine; 
The liquid is now exposed to electrolysis, ¢ither in the-sathe 


vessel, or after removal, to a more convenient receptacle, ind 


while electrolytic action is going on, silphurows acid gas is 
still passed. in, so that all the oxygeti that is produced ween À 


electrolysis becomes used np! in ‘the formation of sulph 


acid. .. 
This-process is deserving of, attention, for.it aims, ak msin 
waste products, and so combining them: that-loss 14 


very considerably. 


a | | 
— -- this, it was found that if the iyvname 
LA 
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THE TELMGRAPHIC SOURMAL AND 


ELECTRICAL REVIEW. 


A NEW PROCESS FOR ELECTROLYTICALLY | 


DEPOSITING ZINC AND ALUMINIUM. 


‘Tue special feature of this new process, which has been 
recently devised by Kaselowsky, of Berlin, consists in the 
composition of the electrolytic bath ; this is composed of the 
following ingredients, namely :— | 


Sulphate of zinc 10 kilogrammes. 
«Sugar candy or glucose . 5 
Water ... 100 litres. 
‘Sulphate’ of aluminium 200 grammes. 


In order to obtain the metallic deposits from this bath, it 
is only necessary to employ a very feeble current ; but care 


should be taken that its intensity does not vary while it is ~ 


being used. 
The strength of the bath is recuperated now and then by 


the addition of fresh quantities of the soluble salts of zinc 
and aluminium. 


Kaselowsky. has also obtained very good results by using a 
bath composed as follows :— 
Ohloride of zinc 6 kilogrammes. 
Glucose or sugar candy 
Water... 100 litres. . 
Chloride of aluminium 350 grammes. 


“ee this 2 rocess the anode is formed of a plate of zinc. 


A NEW FORM OF STANDARD CELL." 
| By CARL HERING. 


THE standard cells used at present may be said to be 
limited té the Clark cell and the Daniell cell. . Each one of 
these has its specific advantages and disadvantages. The 
Clark cell is always ready for use, but is difficult to make, is 
affected by temperature, and has the important rt M 
that if by accident it is short-circuited af gery so rapidly 
and so much, that it is of no use at all until it has been 
allowed .to rest and recuperate for some time. Such acci- 
dental short circuits are not unlikely to occur, and they may 
furthermore occur, by the crossing of two wires, for instance, 
without the knowledge of the operator, thus making it 
ible that the measurements made with it are incorrect. 
he Daniell cell, on the other hand, does not polarise at all, 
it-may be-short-circuited and used almost immediately after- 
wards ; furthermore, it is very easy for anyone to construct 
a Daniell, and it is practically independent of temperature: 
_ But it has*the important disadvantage that it must be freshly 
‘set up just before using and cannot be yo standing. In 
their good and bad qualities, therefore, the two cells are 
diametrically_different. 
The object of the present form of cell is to try to combine 
all these good points in one and the same cell. As the 
larisation of the Clark cell is an inherent fault and cannot 
remedied, there remains only to endeavour to devise a 
form of Daniell which is always ready for use. The difficulty 
is due to the fact that there are two liquids which must be in 
contact with each other ; these liquids will tend to mix, and 
if they mix to the slightest extent only, the cell can no 
longer be used as a standard. The difficulty therefore 
resolves itself to a means for enabling two liquids to be in 
contact without mixing. Numerous forms of Daniell cells 
have been devised with this object, but they accomplish it 
only in a degree, as for instance, by capillary tubes, porous 
‘diaphragms, &c., all of which, however, do not prevent 
mixing, but merely diminish the rapidity of the mixing. 
In a number of these forms, in which two bottles or reser- 
voirs are connected together by a tube, the mixing takes 
place quite rapidly unless the pressure of the liquid is exactly 
the same in both bottles, a condition not always easily com- 
plied with. 
Some time ago the writer had occasion to use a cell of 
this form devised by Prof. Barker, which consisted of two 
bottles containing the two liquids with their respective 


't * Read at the stated meeting of the Franklin Institute, Electrical 
Section, held February 24th, 1891, 


| 


the bottles being connected at thcit bottom bra 


electrodes, | 
small tube with a stopcock. This cock was opened only 
during the moment when the cell was being used. Bit 


even during a few seconds no small amount of mixing took 

lace, especially if the pressure was different in the to 
bottles. “It is very difficult to avoid the latter, owing to the 
different specific gravities of the liquids and their different 
heights in the two bottles. The writer therefore modified 
this form by inserting two stopcocks in this tube and alloy. 


ing the portion of the tube between the two cocks to 


communicate directly with the air, as shown in the adjoin- 
ing cut. By this means the liquids, which mix at their 
contact, are allowed to drain off as rapidly as they mix. As 
there is an outward flow of the liquids through the cocks, the 
mixed liquids cannot pass back into the bottles. The liquid: 
in contact with the electrodes will therefore always remain 
pure. To prevent too rapid a flow, which would needle 
waste the liquids, some filter paper, cotton or asbestos, is 
ked into the tubes. The intermediate tube may le 
ined completely, there is always a film of liquid sufi- 


Zn Cu 


| 


| 


til 
ill 
Wil! 


m 


cient to answer for a contact if the cell is used on open 
circuit, which is the only way any standard cell should x 
used.. It. was even found that the film of liquid through the 
cocks, when closed, was sufficient to give an electromotive 
force which, however, falls as soon as the slightest current is 
allowed to flow. | | 

The internal resistance of such a cell is naturally quite 
high, from 10,000 to 20,000 ohms, but this js no disal: 
vantage for the usual class of open circuit testing. 

The E.M.F.of a Daniell cell, according to a report of Dr. 
Fleming, is as follows : when the specific gravity of the ain 
solution is 1°2, and that of the copper is 1°2, when the zine 
is amalgamated, and the copper is freshly electroplated with 
an untarnished, salmon-coloured coating, having no brown 
spots, the E.M.F. is 1°105 true volts at about 16°C. Tle 
temperature correction is negligible. The solutions ar 
metals must be perfectly pure, and the solutions made with 
distilled water and filtered, being diluted to the requind 
amount after filtration. 

Such a cell may be kept standing indefinitely, and & 


‘always ready for use. The only remaining objection is tb 


the copper electrode does not remain clean. It should be 
freshly electroplated, before using, which is readily done m 
a test tube with a platinum soe. To de thin the 
writer suggests to amalgamate the copper, and when not m 
use to keep it in a tube of mercury. Whether this mtn 
duces other objections has not yet been tested. © = 
Another modification suggested is to place in the bottom 
of the bottle containing the zinc solution a quantity of put 
zinc scrap, not in contact with the electrode. Similany 
copper scrap in the other bottle. Should any mixture of B® 
liquids take place, they will be freed of their impurities 1 
these metals, which, not being in contact with the electrode 
will not affect the E.M.F. 
In experimenting with this cell a curious phenomenot 
noticed which does not appear to be known. It was found 
that the slight pressure produced in the bottles by insertilij 
the corks at the top, produced decided differences @ the 
E.M.F. of the cell ; this was noticed for each of the Hqts 
and was different in the two cases. It was therefore « 
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to use with. a_hole through it, so as to 

ent this pressure from being exerted.. The effect. of 
ais re has since. been investigated by a very.extènded 
and interesting set of experiments made by. Prof. Hermann 
Hering, and will form the of a to rend 
| him following this one, 


+} 


‘ 0} 
dès 


‘ELECTROSTATIO 


+ one of the recent sittings of th of the French Physical Society, 
M. Hospitalier presented a method suggested about two 
= ago by Mr. Chapman, of the Adelaide University, 

for producing ‘electrostatic images. This 

method, which is very simple, gives “surprising results, and 
will be of great service to professars, The images are pro- 
duced by means of ‘acicular crystals of sulphate of quinine; 
held in suspension in an insulating liquid, such ‘as the 

essence of. pure terebenthine. ‘Pha essence is: in a 

alliser to the depth of 5 or 6 millimetres, and: mixed 


with the crystals until the liquid agsumes.a milkyappearance ; 
fa brass sphere connected with ‘a Wimshnurst':electrostatic 


machine is placed atone end of the crystalliser, and another 
brass ball, connected with’ the other peri placed at the 
other extremity, as soon as the machine :is set in motion, 


pan 


ning, tlie well-defined nes : 
action. These lines show up very well when they are 
wojected on to a black ground. ’ The experiments ‘can’ be: 
at will and extended indefinitely changing 
mmber and forms of the conductors placed. in the érystal 
The ‘fact that there is no field in the inside of a 
coïiduotor can be clearly proved by connecting. the 
of the’ foregoing experiment with the machine, 
placing between | them a ring of metal. The lines: of 
ction are then seen very distinctly to go from each sphere 
ms ting, but” the be within the ring preserves its 
ky appearances, the 3 of sulphate of quinine not: 
King any tendency to be polarised. The only con- 
Glen that is indispensable to success is, that the spirit 
| ri enleve be very- dry. -M.. Hospitalier has also 
ned very clear images by using cofferdam in’ benzine 
even talc, He exhibited befôre the Society some _photo-" 
of with the. assistance of : 


the plate ‘the or; lastly, by. 

Means of an obscura of dire 
accom i) res are reproductions direct 

tno ind thas obtained. 

| another method which he has em- 

for some, for. the, production , of electrostatic 


millimetres in length, cut into'a sheaf, these 
according to 


It consists of weed on a shcet of glass the two . 


| d bron to differe ‘poten 
con "to por Bi 


certain height on to thé plate little 1 to 2 


the lines of force, 


AN - ALTERNATE CURRENT POTENTIO- 
METER.® 


, 


Br GEORGE 8. MOLER. 


THIS device i is dealiened for the purpose of determining what 
values of the potentials of alternating currents will 
given effects, and:is intended to be used mainly in cali 
alternating -current voltmeters.. It may also be used as a 
voltmeter, a] plying it directly to the alternate current to be 
measured. By means of this a ur we may détermine 
whether the instrument which is being calibrated changes its 
reading for other rates of alternations. This is shown by 
comparing the calibration curves obtained by using widely 
different rates of alternations," 143 

The instrument, briefly described, is as lès : : An in- 
candescent lamÿ is so arranged and’ connected that it can 
be switched and forth from’ the ‘terminals ‘of 


à 


can be altered in voltage till the lamy 
intensity when fed by. cither line. . 


iows with the same 
en, while switched 


into the direct current line, the voltage of that line i is mea- 


sured. by ‘a direct current standard‘ voltmeter or potential ' 
instrument, and the voltage so read. is ‘equivalent to that of 
the alternating current, which’ produces the :same effect in’ 
the.lamp. ‘The switch is so constrncted that it snaps back 
and forth, making the change of connection so quickly’ “that 
the slightest’ change of intensity of the light can be easily 
detected. Thé lamp has a blackened ‘hood with an sora 
in one side through which it is viewed while the sliding re ” 
sistance is being. adjusted. This enables’ the observer to. 
make a much: closer’ setting than otherwise: “A very ‘close 
setting may also bo made by observing the'slight reflection 
of the light from the blackened surface of the hood: » 

The lamp and 1 switch are arranged and.connected in the 
following manner: Referring to. the diagram, A, is. the 
alternate current dynamo, or “line, of which we wish to de- 
termine the cffective difference of potential in volta between 
its two terminals, Band C; D is‘a storage or direct 
current dynamo of higher. voltage than the alternate current 
to be measured. A switch, E, made’ to shap back-and forth 
by means of-a stiff Te changes the incandescent lamp, 
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G, is read while the direct current is flowing through the 
18 AR LH sivalent voltage of 
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& series of -Janips, of .different voltages affords a greater’ 
range to the instrument than could be obtained with one 
ing at one-of-hi y one after another . 

may be tried'till the best one is found. = 
or higher voltages than the highest voltage lamp will ' 
stand, a number of lamps may be used in series, and the fall 
of potential for all, or for each individual lamp, can be 
measured by: means of its voltmeter. 
The resistance, -be great. enough in. 


must necessarily 
amount so that only a small current will be allowed to flow: - 


| _ through it, so that the consumption of energy will be small. — 
Instead of having the switch and lamp connected ina 


shunt line to the resistance, H, it-may be connected in series | 


with x, whieh must then be arranged so that it can be varied ' 
in amount: If a source of constant potential large enough | 
in amount is available, the apparatus may be used for a volt- | 
meter for direct or alternating currents, To use it in this: 
manner, we calibrate the apparatus to find the potentials at 
the terminals of the lamp for different positions of the 
contact points, 1 and J, and construct a curve, using the | 
positions of r and J as abscissæ, and the differences of 
potential of those es as ordinates. ‘Then, when using the 
apparatus as @ voltmeter, we read the values from this curve 
instead of from: a voltmeter connected to the switch. | 
The apparatus was tested in the following manner to 
determine its sensitiveness, and to what extent its indications 
can be relied upon : The terminals, B and c, were connected 
to the same resistance, H, by two other contact points, and 
these connections were changed several times to include 
different amounts of that resistance. Each time this was 


done the contact point, 1, was moved along till the lamp 


seemed to indicate the same candle-power for both positions 
of the switch. The readings of potential for both positions 
were then made upon a standard potential galvanometer 
which has a scale graduated to millimetres, and upon which 
a double deflection of one centimetre means one volt. Upon 
this instrument readings could be estimated to one-tenth of 
a millimetre, giving volts to the second decimal place. ‘The 
accompanying results were the first part of the first set taken 
in this manner, and were consecutive. They were taken 


without any preliminary practice. From this it will be evi- 
. dent that the adjustment of the light can be made to within 
one-tenth of a volt. inset ere 
* Left contact: Right contact. 
Volts. Volts: Diff. 
29°95 + ‘1 
29°62 29°60 + ‘02 
33°07 33°11 — ‘04 
37°56 37°55 + “OL 
42°52 42°60 — 08 
60°95 + ‘06 
“04 


fall of pôtentidl 


The constant of any ballistic 


= 
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mes of insulated wire, it became necessary to seek for 
‘another. The method-which-was finally 


resemblances to two others, namely, the direct deflection and 
hich are well KEñown ; but as 
it avoids the principal fault-of each of these methods, at 


least when applied ‘in this.das®, it seeins original: énomgh 


The fault of the’ direct ‘deflection is that, ifthe 


wire has an insulation résistance, ‘of, say, over a: hundmd 


thousand megohmis, it is very difficult, using an’ eléctromotive 

force of less than several hundred volts, to: obtain a galvatior 
meter which is at the same time both sénsitive enohghots | 
give a large deflection; and ‘stable: enough:to gives constant! 


zero reading. The fault of the second method is) thasam 
insulated wire of:éven short lengths, if: connected 


. source of .electricity,- will“ go ‘on increäsing its change 
several minutes at a’ considerable : rate, and ‘sometimes fot 


even an hour at à measurable rate: This inérenient; dogs 'noti 
increase the apparént charge-; for _ of the. charge has’ 


become, for the time being; latent.: said to beabsorbel 


This absorbing goes on even after the source of electricity as: 


_ removed. A charge, once absorbed, is not readily given up; 


consequently a wire will appear to have leaked all that has. 
been:absorbed -between the time-its-charging ceases and the 
sample of insulated wire, the subject of the experi- 
ment, was one thousand (1,000) feet in length, and No. 18 
B. & 8. gauge. In the course of the iment it was found 
to have an insulation resistance of about ninety thousand 


(90,000) megohms, and capacity of about eizhty-two | 


ousandths (0°082) of a micro . ‘In order to insure its 
being well wet, it had been kept for several months in the 
tank of water in which it lay durin ng the experiment. 

Neither method being” considered sufficiently accurate, it 
occurred to me that the first method might be so varied as 
to avoid the small readings and still use no greater EMF. 
The variation consisted.in charging the wire and, having 
insulated it, to allow the leakage to go on unreplaced for a 
suitable period of time and then to measure the quantity of 
ekËtricity which was needed to charge the coil as before ; for, 
although the deflection of the galvanometer was too small 
to be accurately read, if the leakage from the wire was con- 
tinuously replaced, yet when the leakage for a period of 


a few seconds was replaced in: an instant, the throw of the . 


needle . e considerable. : In order to simplify the cal- 
éulation, a ballistic galvanometer was set at such a distance 
from the telescope and scale that each mm. of deflection 
corresponded to one-thousandth (0°001) of a microcoulomb,. 
dividing the quantity of: electricit ucing the throw ot 
the =e hy by ‘the sas À of scale divisions of the deflection. 
The quantity 


the capacity of the condenser and ‘the E.M.F. of the 


used. In this case we used .a Carbart-Clark standard cellof: . 


1-440 volt E.M.F. to charge an Elliott condenser of yyth 
en of a microfarad capacity. The condenser Was ag 
ischarged through the galvanometer, giving à reading 


‘ 


144 mm. Or, expressing the constant in the form of ap. : 


ay 

à 


equation, | 


where Ve. = the E.M.F. of the standard cell; ©, = the 


capacity of the condenser ; and Dy = the reading of the 


“x is also equal to ©, where Q, and D, are any quantity 


of electricity and the corresponding deflection, respectively, 
Therefore ae 


De Vv Cc | 


Abstract of Article in the Electrical Engineer, 


of electricity is measured by the product of 
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r, from the alternating current..to the direct current, and A NEW METHOD, OF MEASURING INSULA. The 
| ig the of «resistance, STON REBISTANCE! | À, 
iat the Of willbe) Bw GRORGI W, PATTERSON, | 
After the contact, 1, is adjtisted, the standard Voltineter, ugual methods of measuring insulation 
failed to give satisfactory results when used in sting à . À tbe g 
the current. | 
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wher the and’! 4 immediate! 


is the deflection produced. bythe (Qe — Qt)»: 
one, (27. (5) and 


‘ 
LA 
27%)! ‘ ; 
‘ 
ear 


average th té: be 


x 62:5 x 80° 


“Should: vary during the time t 50 28 ‘sate error in. 
the” tesult, ari average valué may be” all prac-. 


dl purposes Ww we may take, the ean of ‘the ‘highest and. 


nade it i — cut oldadive abner 


Qo — Qe Qo — <> 
Tn the ‘case the wire: on: which these. were 
made, all terms beyond and including ‘the’ second: may: be 
, With an error of less than one-third ‘of the posiblé 
due to irregülarities in the 


Qo — % 21 x Q°001 
Vo 2 x 625 x = 0002048. 


ie next term of the series will. be. 0° ‘$0,008. Ain 
correction R= [89,000-+ 800: megobms.. 
Pp method has also been used in testing: another 
a thousand: feet of insulated wire,-which after aig 
ut. 


de. Water one day had . an: insulation. resistance. of a 
hundred thousand (so): megohms. (The insulation. - 
since fallen one-fifth - of: that : 
amount, final détermination. has not’ yet been ‘made. 


‘had -beeome ‘practically a: maximum) thab-the: : 
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, upon the same conditions as iy : 


_ An agreemetit, embodyi conditions for the the 

pany of the ini Victoria Stréet, Viétoria Er | 


Avenue, and ptovi an 
by the solicitor ; and we'recommend that the seal af the 


of af adit 12 Em 


“On the 10th of: Fébruarÿ last we 


limited to that in Rosebery Avenue; and we referred: to ‘the’ >= 

tion to such a measure which had on, pins occasions been. 

hy the, gas and water companies, (Upon @ carefal reconsideration. ‘of : 

the matter, we are. of “opinion, thats barthes 

the,gouncil to obtain thy powers referreil to. . We aceondingly. recom- 
that.it be referred to the Parliamentary Co 


rent in respect of the user of the subways ; ‘such rentt to be agreed 
arbitration of the Board. of 


of difference, settied.: by. ‘ab tion» of; the: of 

se 

-ber obtained fromthe, itan 
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We have considered an anni cation. be. Nafional; Telept one 
de 
| 
| 
wires, &c., in the subway of ,Rosebery - Avenue, to enable the 
council to:charge a rent for:sach user. ‘We then stated that in ‘our: 
opinion any application made on: the subject to Parliament should 
a Bill, giving, the council power to require that where there are 
ways in any, thoroughfares, —_ ‘shall lay | 
Street. be company’s Li -London .order, under. which it supplies 
the area within which the station ig situated; enacts that-every owner: . 
or oceupier of premisés requiring acsupply of energy, shall serve a 


[June 12, 1881: 


“The ‘St. James and “Pall Mail Electric Lighting Company has 
asked that in the case of service lines from mains the 
one month's notice specified in the y's velar may not be in- 
sisted upon, and that in place thereof il cil will accept four 
days’ notice. The council to si 
by ‘some of the other electric lighting — 
opinivn that this also may be acceded to. 

St. James and Pall Electric Lighting Comhpian be informed 
that the council will, antil it.gives notice to the contrac, valent four 
days’ notice ( of the one month's notice by the com- 
pany’s order), of the ‘intention ‘to lay service lines from distribut 

mains ‘already laid ; and that the Highways Committee be authe 

to deal with uotices on behalf of the council. 

We have a notice ered No. 203), dated 1th May, 
1891, from Mr. H, of the Vestry of St, Pancras, 
under the St. Pancras eas (Mitidlese) Electric Lighting Order, 1883, of 
intention to lay mains in Osnaburg Street, Hampstead Road, Euston 
Square; Melton Street, Chester Terrace and Place, Cumberland Place, 
Outer Circle, Gloucester Terrace, Park Street, and cred Street, 
Camden Town (3 plans, D, E, and F). Some of the streets referred 
to, in the. notice are. on Crown nu property and therefore under. the 
control of Her Majest ’s Office of Works, and over these the council 
has no jurisdiction.’ Pr works are similar to thoge approved 

by the council on the 16th of December last, où the application of the 
vestry ; and, seeing no objection to them, we recommend that the 
council ‘do approve the works referred to in the flotice (Registered. 


No. 203) of the Vestry of St. Pancras, dated 11th May, 1891, onder — 


the provisions of the St. Pancras (Middlesex). Electric Lighting 
Order, 1883, so far as relates to such thoroüglifares as are under the 
jurisdiction of the council. | 


“We have considered a notice 


No. 172). “There 
and we reconrmend 

works referred to in the notice (Registered No. 204), dated 14th May, 
1891, of the Westminster Electric Supply Corporation, upon con 
tion that the company do give two, days’ notice to the council's chief 
engineer before commencing the work ; that the mains be laid under 
the fuotways whenever it is found 


(1 plan, No. 493). 


Registered 
No. of intention mains in ‘Pent Sa uare aud Place, 
V 


and Pembridge 


eect rove (part (part of) (1 plan, 


0 


. The. proposed w i 
the sanction of thé council be given to the works referred to. in the 


two notices (Registered Nos: 205 “Hil dated Ma and: 28th, 
1891, respectively, of the Notting Hill 


upon condition that the company. do-give two days’ notice to the. 


- council's chief engineer before ore commencing the work; that 
stones of ‘the colvert shall not be less, than 8 inches hick ; and 
where.,the culvert, crosses the carriageway there shall be at . 
9. inches thickness of Portland cement concrete abov 

. stones of the culvert, in addition to the road material. 


Notices, a8 follows," ‘have: been received from the Kensington and 


207), of proposed 
(1 plan, No. 1904). 29th May, 1891 (Registered No. 
posed extension in Thurloe Place. (1 plan, No. 1924). . 


Registered Nos. 207 and 208), dated ra 18th, 1891, and 
29th May, 1891, y, of the Kensington and ‘Knights bridge 
Lighting Com pany... 

hang also considered a notice (registered No. 209), dated June 


and, vis the Metropolitan rt Supply Company, of inten- 
tion to lay in Edgware Road and Place, Hall Place, Church 
Street, Paddington Green, Harrow Road; Victoria Street, Albert 


Strect, Green gt North and South Wharf Roads, Praed Street, 


Cambridge: Place, Bouverie Street, Junction Place; Sale Street, Market 


Street, ‘Star Street, Up 
(1:phin, No: 829). 


Southwick ‘Street North; Grand J unction 
posed works are similar to those of this 


company pote he approved by the council, and we reconimend that | 


‘the sanction of the council be given to the works referred to in the 
notice (registered No..209) of the. a Electric Supply Com- 
pany, dated June 2nd, 1891, u 

give'two days’ notice to the il's chief engineer a 
mericin the works; that thé mains be enclosed ‘in iron 


ints 
efficient casing, and: be laid under the footways wherever it Lo Hound 3 
st accident 


perverse 60; that as an additional precaution again 
_ through defective insulation of the mains, each of the street boxes 
shall be we eg with an inner as well as an outer cover, the two in- 
ru 


sulated frum each wther as 'far as icable ; and that the outer 
e filled in with material to 


cover, which shall consist of an iron 
suit the paving, shall be efficiently connected: to earth. 


We have also to report thé receipt’ of a “notice, dated May 15th, 


1891, from the London Electric Supply Copies, given in accord- 


ance ‘with the resulutiôn of the.council to accept four days’ (instead of 


ohe ‘uiaÿth'e) notice ir” respect of the laying vf service lines from 


mais y "ot iuitention to lay a service line to. No, 25, 


Buckingham Palace 


er eres Tichborne Street, and Burwood Place 


condition that tht company do — 
before ‘ 


Up to the end of 
beginning of 1 1 the defenders’ business was carried 
of Ernest Scott & Co., and thereafter under name of 

and Mountain, ‘Limited, and Ernest Scott & Mouiitain 
have accepted the ition and liabilities, of Ernest 
exhibits of their electrical man and. 
in particular of dynamo machines, urgh Exhi af 
1890, and the pursuer made 


ae to their ability, to «dy amo suitable for we in Ms ba 
to 


correspondence with Ernest Scott & Co., informing them that he 

in business as an electrotyper, indicating the extent of ‘his nsiness 
whether they could furnish him with 


‘d tbe of copper, havi 
necessary coating of copper 


correspondents 
with the resnlt that that 
firm furnish the pursuer with the article required: 
was described by t being thelr No. 6 plating. 
: o was delivered in the middle of: September, 1890. !: The 
was expressly sold for the specified and we ru 
used in the pa. 
being : and the d was for 
ter 


req the 
an anci mem ‘agreement, whereby, in ‘respect that: 
to be’ ay till dix incrthe fron 
ivery of the dynamo, it was that the ox 


A 


- Accordingly, the pursuer entered into, 
ancillary agree mre On receipt of the dynanio the pursuer. had it 
fitted up in in his gone Hho in a suitable manner, and proceeded'to't 
it for tbe purpose of his business., The machine, however; lei ie 
do ought to have besnubts to So, viz., to de 

ly on the moulds prepared by pursuer. 
to the complaining of the i 
aya ynamo machine to make she deposit. In answer to his ¢ + 

the that the machine was perfect, but.that. 

the skill necessary for its del ‘In 
consequence of this the pursuer, rai a 
assertion of superior 


remedy the sup 
1890, the defende 


nanner that it would be suitable for both purposes, as ben piles 
nickel it is to-have an to 


metal to adhere firmly at the commencement.” They 


that 
the deposit at that time would not be satisfactory, and to make it so. 


they suggested that the pursuer should urchase from.them a résist- 
which as they asverted, 


suggestion to render ee ag ey as an electrotyping 
but without success. he discovered that the 


Thereafter 
could not be made suitable for use in electrotyping, that mit «4 


adapted for -nickel-plating was, as the defenders must have 


aware, absolutely fatal to its use in electrotyping, and that the de 
fenders’ coil 


for electotypi g. He therefo 
it, and this they did on 14th April, 1891. The dynamo is defective 


and unfit for the specified .and oo, urpose for whioh it was 


furnished i in 


ynamo 

for nickel platings is not sr y for electrotyping. (2) The 4 
furnished current of oo. high on electromotive 
typing, and caused the deposit of a granular 


ingtead of smooth tough + It could qi 


duce a satisfactory ¢ soouer than twelve or fourteen hours, 
whereas it should prodace one withi within three to five hours, 

to the quantity of moulds in the bath. In consequence of the dane 
being defective and unfit for its purpose, the pursuer has 6 #4 
logs and damage. Just at the time when he ordered the ge 
pursuer had secured a very large and lucrative order for el 

and had the machine been even approximately conforming to to cote 
the pursuer would have easily been able.to eepplement the i 

to make a large profit thereby. He was, however, break: 
down-of the dynamo, unable to execute the; order, an work 
taken from him. , Several cf. his customers had left, rare iy account . 
of the bad work he’ produced in consequence of 


their attendant in charge 


using the 


Crick 
Of Mess 
Vited fr 


| LEGAL. | - 
Nickel Plating.and Electrotyping.—In the Cour of 
| Session; Edinburgh, on Friday last, June 5th, Lord Kyllach hed siderable ¢ 
before him an action by John. Denby, Benes) Bee and elec | _ damage t 
| 4, Swinton Row, and Moustain’ 
Limited, engineers, Close -Tyne, lor 2500: . grounds x 
damages.’ The pursuer is a sterec In ansy 
December 
Works, N 
Seott was 
| defenders 
manufactt 
tion of 1 
Lewes, th 
electroty 
said be © 
wanted. 
Scott & 

‘ dynamo 0 
hire of £5 
the firm’s 
was not 8 
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with the 
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regular, 
ought to 
ning, and 
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bath, and 
covers of the street-boxes to be used shall consist of iron frames filled satisfacto 
in with material to suit the paving... want of 8 
The Notting Hill Electric Lighting Company has tices instromer 
as follows :—May 26th, 1891 (Registered No. 205), o > lay excellent 
admit tha 
admit th 
and that 
of a thre: 
three day 
remove a! 
agreemen 
tl 
sed detect in the Man! 
over s wrote the pursuer imme 
sion that you might probably 
Lord K 
.ulccuic UVOINDANY LOUD, Lov. | The 
ompton Road 
208), of pro- Compan 
There is no objection to these works, and we recommend that the _ bed viven the mad. 
sanction of the council be given to the works referred to.in the two the slightest past machine for 
nickel plating, but being: anxious to do what he could’ # applican 
from responde 
; the princ 
machine, Prof. Sil 
leased, a: 
only left 
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on account of the bad workmanship. He spent a great deal 
of time and money in endeavouring to gét the machine to 


work properly, and employed his. engine at the work also at con- 


siderable expense. Further; his business has sustained such loss and 
_ damage that it will take a very considerable time before it can regain 


its former position. The pursuer estimates his loss on the above 


at £500 


In answer to these statements, the defenders say that at the end of 


er, 1890, they purchased the business carried on at Close 
Works, Newcastle, by Ernest Scott & Co., of which tirm Mr. Ernest 
Seott was the sole ner, and are now carrying on the same. The 
| admit that Ernest Scott & Co. an exhibit of their 
ures, including dynamo machines, at the Edinburgh Exhibi- 

tion of 1890, and that the pursuer made some enquiries of E. S. 
Lewes, then attendant in charge of the exhibit, as to dynamos for 
dectrotyping purposes. The attendant gave him a price list, and 
gid be could give Ernest Scott & Co. full particulars of what'he 
wanted. The defenders further admit that the firm of Eruest 
Seott & Co., on pursuer’s order, supplied him with a No. 6 plating 
o on September 18th, 1890, on the hire-purchase system, at the 

hire of £55, payable six months after delivery, the dynamo to remain 
the firm’s property until paid for. The defenders say the machine 
was. not sold by Ernest Scott & Co. for any specified and particular 
nor did pursuer state to them the nature of his business 

its requirements. The defenders never entered into any.contract 
with the pursuer, or adopted any contract or assumed any responsi- 
bility or liability in respect of any contract entered into with him. 
The defenders believe that the d owas not suitably titted up, 
and the engine to drive it and the bath were not suitably fitted aud 


The dynamo required to be fitted up with a resistance 


œil, and to have a resistance inserted between it and the bath. The 
parsuer ought also to have had a voltmeter and an ampéremeter, to 
measure the pressure and the current respectively. ‘The pursuer's 
gs engine ran irregularly, its speed increasing at the time 
of the. explosion of the. gas, and gradually decreasing until 
the next explosion, with the result that the current was 
irtegular, and the deposit consequently granulated. ‘The dynamo 
ought to have been fitted me with a flywheel to censure steady run- 
ning, and this was explained to the pursuer, but he said he could not 
goto the expense. He ought also to have had the necessary instru- 
ments to ascertain the density and tem of the solution iu the 
bath, and to keep the solution agitated. If. he failed to obtain a 
satisfactory depcsit, it was entirely due-to his lack of knowledge, his 
want-of skill in manipulation, and to the absence of the ‘necessary 
instruments. The machine supplied by Ernest Scott & Co..was an 
' excellent one for its purpose, and was in perfect order. The defenders 
admit that the pursuer got from them a resistance coil. They further 
admit that the pursuer called on the defenders to remove the machine, 
and that they did so on 14th April, 1891. This was in consequence 
of athreat by the pursuer’s agent, that unless it was removed in 
three days he would present a petition to the sheriff fur warrant to 
remove and sell the machine by public auction, and under an express 
agreement with him that the removal of the machine was without 
prejudice to the rights of parties. The threat was:a device on the 
= the pursuer’s agent to enable him to found jurisdiction in 
cotland against the defenders by arresting the machine, which he 
did immediately on its removal from the pursuer’s premiscs. The 
defenders plead that they never entered into the contract with the 
pursuer, for the alleged breach of which he claims damages, and 
never adopted the same or assumed liability in respect thereof. | 

Lord Kyiiacuy sent the case to the roll for discussion and proof. 


The New Telephone -Company.—Mr. Higgins, Q.C.’ 
on Saturday, applied to Mr. Justice North, under Section 29 of the 
Companies Act, 1862, for an order staying the proceedings in-the 
up of this company. He said it was an application not often 
made, but he did not think there was any difficulty about it, the 
dation in this case being under the supervision of the court. The 
applicants were two contributories, and the liquidator was the 
respondent. The whole of the debts proved amounted to £5,223 86. 3d., 
pe prncipel debts being £4,000 in of certain patents, due to 
Silvanus Thompson and others, but these had : 
leased, and Prof. Thompson was one of the two petitioners. This 
only left £1,173 17s. 7d., which would be paid in full, there being one 
asset, and, in fact, the ouly one, which might be of considerable value 
the company went on, but which would be utterly worthless if the 
“ompany were wound up, as it consisted of a license from a public 
body. All the sharehulders but four had already signified their 


consent to the application. One thousand pounds had already been 


for paying the debts, but, of course, the small balance would 
ee to be found so that the ervditors might be satisfied, aud he 
rad ask that the order be made not to be drawn up until an 
vit was produced by the liquidator showing that all the debts 

had been disc Bw | 
‘His Lorpsurp said he would make the order when such an affidavit 
Was produced. The petition need not be mentioncd again. ' .: 


NOTES. 


cricket club has been formed by the employés 
t Messrs. Laing, Wharton and Down. Challenges are in- 
Wed from any clubs in the electrical trades. : 


New 
the overhead systein has just been inaugurated betwe 
 Sissach and Gelterkind, in the canton of Basle.’ The power 
is obtained from a fall of water, 


qe to.others he has had to give discounts from‘his accounts, 


under the Liverpool Electric Lighting 


Swiss Electric Railway,—An electric railway on 
een il sted between 


‘Liverpool Electric Lighting.—At the monthly mecting 


of the Liverpool City Council, held on the ‘3rd inst. at: the 


Town Hall, the Mayor (Mr. Joseph B. Morgan) presiding, 
the Watch Committee brought forward a scale of charges for 
testing’ lines and mains recommended by them to ‘be made 
rder, 1889, and this 
schedule was passed by the council without discussion, on the 
motion of Mr. H. H. Hornby, the. chairman of the Watch 


Mill Lighting in China.—Mr. G. A. Woods, writing 
from Shanghai, says “ the first cotton spinning and weaving 
mill. erected in China is to be lighted throughout with in- 
candescent lamps, the number used being 1,200. The order 
was placed with an American firm, and after their supplying 
their usual quality of material, it was promptly condemned 
by the fire office. The order was then placed in the hands of 

r. James Price, engineer to the new. Shanghai Electric 
Company, who,:if I am correctly informed, has placed the 
order with Messrs. Crompton and Co., of Chelmsford and 


London.” — | 


Livespoel Electric Laboratory,—At the mecting of the 
Fire, Police and Lighting sub-committee at the municipal 
offices, Liverpool, on the:1st inst; the city engineer 
further reported as to ‘assistants to the clectric ins r, Mr. | 
Yeaman, und suggested ‘that Mr. T. H. Tarleton, of Waterloo, 
be permitted to remain in the electric laboratory of the city 
engineer's department as a pupil during the pleasure of the 
committee. ‘This was unanimously agreed to after Mr. Tar- 

leton had been called before the committee. An item of : 
£38 1s. 7d. for further fittings and equipments to the lubo- 
ratory was then passed without discussion, and the committe 
proceeded to other business. 


‘The Paris Telephone Service.—-If the statements made | 
by the Independance Belge are correct, there is certainly 


room for improvement in the working and management of 
the Paris telephone service. -Since the .openi 


of the line 
this Brussels paper has received a portion of its London 
correspondence by telephone vi4 Paris, but during the last 
two or three weeks there have been i ey irregularities in 
its communications from London. is is mainly attri- 
buted to the action of the English postal authorities, who 
allow stockbrokers to monopolise the line to the detriment 
of the press, and “contrary to the regulations by virtue of 
which communication must be granted successively to each 
of the persons who desire it.” 


Lightuing Shocks in Belgium.—M. F. Evrard; chief 
engineer and director of the telegraph service, and M. L. 
Lambotte, telegraphic engineer, have just published a sixth 
paper on their observations as to lightning shoeks in Bel- 
gium. One of the conclusions at which they arrive is that — 
the network of telephone and telegraph wires corisiderably 
decrease the dangers of lightning in towns served by them, 
and that the supports and buttresses put up by the State 
constitute effective lightning conductors for the buildings on 
which oe are placed. The most effective lightning conduc- 
tor, according to Messrs. Evrard and Lambotte, is that invente| 
by Melsens. On this subject we may mention that Article 8p 
of the Budget of the province of Brabant for 1891 provides 
a sum of 10,000 francs for the placing of lightning con- 
on communal as a number of these 

uildings are not provided with protective ie a 
number of. lives will probably be saved each year by this de- 
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…Correction.—n the conclusion of the article! on 
issue 


fire. A Society’s gold medal, or £20, is now offered for the 
best invention ut — for its object the prevention or extinc- 
tion of fires in theatres or other places of public amusement. 
In cases were invention is in-actual use, reference should 
be made to places where it could be ins . A full descrip- 
tion of :the invention,’ accompanied by such drawings or 
models as are for its elucidation, must be sent in 
on or: before de Shas Dotimber, 1891, to the Secretary of the 
Society of Arts, John Street, Adelphi, London. ‘The council 
reserve the right of withholding the prize in case there is 
nothing - in: their.opinion deserving the award, or sufficiently 
complying with the conditions, sent in for competition. _ 


Electrical Progress in the North.—Messrs. Ernest 
Scott and Mountain, Limited, Close Works, Newcastle-on- 
Tyne, have, we understand, sequred the contract for the 
lighting for the Bolton Technical School, the installation to 
consist of two of their improved type Tyne compound-wound 
 dynamos with fast and loose pulleys and heavy turned fly- 
wheels, each machine being capable of running, if required, 
up to 200 16-C.P. lamps ; the installation itself will consist 
of 220 16-C.P: lamps with fittings. The firm have also the 
contract in hand for the lighting of the Armagh Spinning 
Company’s Mills in Armagh, Ireland, the installation con- 
sisting of one Tyne compound-wound dynamo for 400 
16-C.P. lamps and 380 incandescent lamps and fittings. 
‘They are also ‘lighting Mr. Walter Jones’s house at Blake- 
- mere, -Cheshire, throughout ; this installation will be very 
complete, the motive power consisting of a horizontal steam 
engine and boiler with dütomatic expansion gear and ‘Tyne 
dynamo for 90 16-C.P.. lamps, accumulators for 80 lamps 
‘and 110 ans throughout the house, stables, &c. The 
- same firm are lighting Messrs. Edwards Dry Docks at South 
- » Shields, the installation which they are now erecting being 
- Specially designed to enable the repairs of oil ships to be 
carried out with safety, it not being possible to use oil lam 
in holds where petroleum vapour exists, on account of the 
risk of explosion. In addition to the above*work, we under- 
stand that Messrs. Ernest Scott. and Mountain, Limited, are 
extremely busy in their electrical department, having just 
completed a large hotel in Huddersfield, and also having in 
large installations in progress in Scotland. 


The Proprietor of the English Lauguage—The 
proprietor of the Electrical World, W. J. Johnston, has see 

fit to bring a suit against us (Electrical Age) for exercising 
our right to change our title from the Hlectrie Age to the 
Ele¢trical Age. Mr. Johnston seems to cluim a: proprictor- 
ship of the English language. : He fancies that he has an 
inalienable right to the word.“ Electrical,” and that any 
person using it commits a wrong añd ought’ to pay damages 
to his paper. When he was invested with this sovereignty 
over the English tongue he does ndt inform us. Fortu- 
nately for our esteemed contemporaries, the - Ælectrical Engi- 
neer, the Electrical Review, thé Electrical Industries, 
the Electrical. North West and the Electrical Enijfr- 
prise, we fesisted: this remarkable clair, and in 
‘an action brought by Mr. Johnston against us, we 
have been sustained by the courts. The Electrical World, 
in its suit against us for an jnjunction, made a motion 
‘to enjoin us before Hon. George p. Andrews of the Supreme 
Court, and Judge Andrews not only denied their motion, 
but wrote the following opimion :—“It is certainly very 
doubtful whether the plaintiff will succeed in this action, and 
[ do not think an injunction should’ be granted before the 
trial, Motion denicd, with $10 costs to.defendant. to abide 
the’ event of the action.” Not content with this, Mr. 
Johnston appealed to the General Term of three judges, who 
sustuined the Court below and also denied his motion with 
costs. The Appellate Court deemed his complaint so : little 
worthy of attention, that they did not deign to write ‘an 
opinion upon so contemptible an insinuation. © — | 


described, passeth all understanding. 


Electrical: Works of the Place: Clichy in: last -week’g:; 


‘of the Review, for + 2 x 420, p.725, read + 21x00 


Engine Cranks.— The English Mechanic last” wool, 
stated that a patent had been obtained by Mr, H._E, Walter 
(8720, 1890) for an eme © which the speed of, trains 
is reduced by the reaction produced by causing ÆFoucanit 
currents to be induced in the ‘rail by magnets cartied-¥ 
the train with their poles in proximity to the rail. The two 
poles are in a line parallel with:the rail, and. are.so. set that 
magnetic lines of force pass through the rail from one 
magnet to the other. The magnets are excited by storie 
batteries or a dynamo on the train. We have béen’n 

the impression that if anything more was wanted with 
regard to the speed of trains, it was an increase, if‘it:could 
be safely accomplished ‘and ‘would prove commercially 
advantageous. Bat that there can be found a man in these 
days of enlightenment who seriously believes that he is going 
to slacken the velocity of a train by the means: above 


Faraday's Magneto-optic Phenomenon.—Some months 


ago an American physicist, Mr. Sheldon, showed that the 
magneto-optic phenomenon of ER, namely, the electro- 
magnetic rotation of the plane of polarisation of. light was 
reversible. A luminous ray polarised rectilinearly, and of which 
the plane of polarisation is submitted to a rapid oscillation 
gives rise to in certain substances an oscillating magnetic field, 
which will produce a current in a coil traversed. by: the 
luminous ray. The application of the telephone has:enabled 
the existence of this current to be recognised, but ‘its in- 
tensity is naturally very feeble. Professor Mais has been 
describing this new phenomenon to the Electro-technical 
Society at Vienna. He has endeavoured to see whether the 
optic theories enable it to be demonstrated a prion; or 
whether the fact may be taken for granted, as well as the 
theory which it gives rise to. According to the Professor 
the theory elaborated by Sellmayer, Helmholtz, &c., in which 
the existence of dyssymetric friction forces in the'ether is 
admitted in order to explain the phenomenon of circular 
polarisation, is susceptible also of furnishing a simple and 
natural explanation of the new phenomenon. Professor 
Mais has been entirely won over to the electro-magnetic 
theory, of which he regards Sheldon’s new phenomenon i a 
strong confirmation. 


The Use of Lead Amalgam in Accumulators.— 
Mons. Nézereau has recently . been again directing. his 
atténtion to. the subject of accumulators, . It -wiülsbe 
‘remembered. that. his carliest; work referred to ‘the mse 
of juxtaposed amalgams. : The active material of this motl- 
fied accumulator consisted of spongy lead which wai 0b- 
tained by eliminating mércury from an amalgam,,of lead 
(Hg: Pb ::1:2); this was fused and the cold crystalline 
mass was then powdered and compressed into a grating st 
in a frame and after being hardened by immersion in dilute 
sulphuric acid and subsequent exposure to the air;the pre 
pared plates were then ready: for.the action. of the forming 
current. These early accumulators of Nézereau, it may be 
remembered, had a capacity reaching as high as 25 ai 
hours per kilogramme of plates, but they were | 
make. Nézereau has observed that in the case-of accumu 
lators in whith spongy lead is the active materidl; this 
material in the positive electrodes, especially in the neiyhbôur- 


hood of the supports, is very rapidly acted upon chemically, . 


moreover the agglomerated materials do not form with 
metal a sufficiently intimate and conducting bye. 
that it is only necessary to cover the polar suriaccs | 
spongy layer of 4 millimetres thickness, for this oer 
appears to be the limit of-the destructive action of 
charging current. He still considers that the most, eg 


conditions would; be realised by employing amalgams of lead 


but he recognises that there are very great practical ¢ 
to be contended with. | | 
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lighting, | Union Seams 


have recently launched from Denny & ; at -Dum- 
parton, a new R. M. steamer, named Scot. is. without 
doubt the finest steamship yet built for the Can ‘trade. he 
is) lighted throughout by and the ventilation, 
hich is effected by electric. fans, is all that could: possibly 

be aired. 
‘Very Much a Lightning Stroke—A- 


writing to the editor of the . American says,that : on 
the evening of April 25th last, during -a violent -thunder 
© storm, the lightning struck the lightning rod on a dwelling 
house, followed the rod until it came to a defective insulator, 
then entered the house, striking a friend named Mr. Roode 
about half an inch back of the ear and burning its’way the 
entire length of his body, then ‘through a wool’ mattress, 

itting a hard maple bedstead, afterward passing through 
various parts of the house until it reached the water pi 
After four hours of skilful work Mr: Roode regained ioon- 
sciousness and is on the road to recovery: His body'is now 
so heavily charged with electricity that he cin impart to any 
one taking him by the hand an electric shock equal to that 
received from a powerful battery. 


The Engineer of the PR the introduction 
of electricity into common, matter of fact, every-day life, 
the demands for economical power, says. W. D. l'omlin. in 
Practical Electricity, have pressed hard on, the brain ef the 
constructing engineer. Some men ap boasted that. steam 
as a motive power is doomed,-and its days are numbered ; 
that electricity is the coming power. Perha it is; but the 
recent’ developments tend toward: de emp oyment of: sth 
pendous steam power to produce electricity + ; simply because 
electricity can be distributed at a far less percentage of’ loss 
than any other motor. . You’ cannot: carry steam 200. feet 
without. considerable condensation, but you: can distribute 
electricity nearly 200 miles, and at the 
amperes will be almost initial. 
power by gearing, rope, ‘belting, or otherwise without 
a “ti of power by slippage, friction, or kindred ‘causes; but 
istribute electricity through 10 miles of lines, and 
gi to % ch renter his pound of electricity through a small 
ynamo, just in proportion as his contract calls;for.: Yorn ang 
men, I can assure you of one thing : Go ihto the city a 
ask for employment as engineer ; almost the firet thing you 
are asked is, “ Dou you know an hing i. care: of à 
dynamo or electric plant ?” vo.” Well, we want 
you. Good morning!” It almost necessity 
that an engineer should know something. of electricity if he 
expects to secure employment. Look through any prominent 
engineering journal, and you will find from a dozen: to fifteen 
Corliss valve gear motions. An adjunct of the Corliss engine 
is the indicator ; and the time is rapidly coming to us when 
an engineer’s education will be incomplete who. cannot use 
an indicator and adjust the valves of his engine. What the 
stethescope is to the doctor, the indicator is to the engineer. 
Both the professions are thus enabled to examine the breath- 
ing organs of the patient. The use of an indicator, while 
reflecting credit on the engineer who can use it, is a possible 
benefit to the steam user and owner, because thereby the coal 
pile is considered. The owner gets the full benefit of every 
pound of fuel saved, the saving being a bond fide transaction, 
often affecting the balance of a set of books from à debit to 
the credit account. The'time is close at hand, Mr. Tomlin 
predicts, when ah indicator will. be a ‘part of : the engine 
room outfit, and a daily engine log be as omelnlly ete asthe 
double set in the general office. 
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Blectrieal, Exhibition. Taunton. 


NT 
a suggestion of. Mr. 

director), and intends. dhortly to 
an electrical exhibition, for the purpose of 
demonstrating the -_ useful purposes to which electrical 
power can be put. It is intended to cover in the large 
of She depos, and te fit; 

rooms, -in..opder. to illustrate, different. meth 


aw 


in 


dementia Jighting..,: These, will: be. dp 


sumptuous style, and will be lighted thronghout. by:inean- 
descent lamps, with all descriptions of fittings, so that those 
who are contemplating-the-introduction of the electric light 
into their houses may see how or how expensivel 
they can dé it.: Various: ‘elechric motors. will 
be:shown, and: it is to run an'electrical omnibus to 
and from:the railway station for à short period, and ny ca 
an electrical dm: river. | 
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‘Extinguishing Fires by Electricity AK correspondent 
writes :-—“ An improved plan of extinguishing fites by cm- 
ploying a water system governed by electricity has been 
announced. The is H. Lufkin, and.if it.is deve- 
loped and perfected, as there is reason to a ny it. will 


is cap 
town, 
Fhaustries 


this plan will doubtless, soon become po gro] 
amon ti those classes of whieh 
uses, tills, &¢ The of ‘antomatio' 
which are in vogue open to Beart ich, are 
obvious to those who bave ever ha the necessity ings 
them i have circumstances for they. are, specially, dc - 


signed, “Lufkin to introduce an 1mip0 
sation which is calculated to remove the mare serious of these 
objections. His modification of a’ 
and pump dnd 4 complete system Of" iper. ‘These 
pipes arg suitably arranged’ in gi of. the. buildi 
which it is desired to protect. TI ere is vie PET vith 


this system à large umber of “buttons 

as to bes handy as possible, be a 
pump and open any- valves w for 
tinguishing the fire. It is Believed that the instautaneous 


contrel of large masses of water: thus gained by 
system, together with the power to Jécalise-the 

water ‘will materially incréase thease: atid; with 
whieh, fires. may be extinguished. So much begin‘said in 
“certain quarters lately with regard te fires having, beer started 
by fan electric light wires that art invention’ like thd above, 


opting the 
w of the 


electricity may he.empleyed. for rapidly 
is certain to be. warmly. réceivêd. by alt those ‘who are 
interested in dispelling prejudice and. 
opinion concerning the safety of the electric Leu 
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Electric Traction in Breslau.—By the intervention of 
the Under State Secretary von Stephan, the objections of the 


tal authorities to the building of an electric railway in . 


‘Breslan have been removed. 


The Elmore Co per-De ositing Company’s Schemes. 


—We have received from Mr. A. Watt a very lengthy reply — 


to Mr. Peck’s letter in our last number, but it came to hand 
too late for this issue. 


Lineman Killed,— Last Friday William Bruce, a tele- 
graph: lineman, formerly residing in New City Road, 
Glasgow, was run over and ‘killed on the Wemyss Bay line 
near the junction with that railway and the Caledonian lines 
at the west-end of Port-Glasgow. Deceased, along with 
several other workmen, was employed laying a telegraph wire 
from Port-Glasgow to Upper Greenock. 


° The United Telephone Company of the River Plate, 
Limited.—Notice is given in the London Gazette that a 
general meeting of the members of the above-named com- 


ny will be held at 53, New Broad Street, in the City of - 


‘London, on the 1st day of July, 1891, at 12 o’clock, noon, 
for the purpose of having an account laid before them, show- 
ing the manner in which the winding up has been conducted, 
and the property of the company disposed of, and of hearing 
any explanation that may be given by the liquidators ; and 
also of determining, by extraordinary resolution, the manner 
in which the books, accounts, and documents of the com- 
pany, and of the liquidators thereof, shall be disposed of. | 


Wonderful Effects of the Kidder Battery.—When 
we noticed this heading in an American exchange we, for the 
moment, imagined the name “ Kidder” to have been used 
in the manner of the slang English vernacular for an indi- 
vidual who makes it his business to mislead others ; but the 
following extracts will show how’ completely unjustifiable 
were our suspicions :—D. B. Hillis, M.D., writes :—“ I have 
hid and tried a number of other makes of batteries, none 
of which did the good healing service of the Jerome Kidder.” 
S. E. Morrill, M.D., who has written a treatise of “ Practical 
Instructions in the Medical and Surgical Uses of Elec- 
tricity,” writes :—“ I am treating cancer successfully, and 
they cannot (sic) be cured, only with the Kidder battery.” 


Electric Launches on the Thames.—Two iew electric 
bouts were launched on the Thames on Monday afternoon at 
Strand-on-the-Green, Chiswick, by Messrs. Woodhouse and 
Riwson United, Limited. The larecr one of the two is 
called the Glowworm. It is 53 feet long with 7 feet 2 inches 
beam, has a draught of 2 feet 6 inches, and displacement. of 
54 tons. The accumulators run under the seats. throughout, 
and the motor is aft.’ She will carry 40 passengers, make about 
nine miles an hour, is lighted as well as propelled by elec- 
tricity, and carries a search light. The other boat, the 
Myiomi, is 35 feet long, with 5 feet 6 inches beam, and 
18 inches draught, and a displacement of 3} tons, and is 
built for Captain Homfray, of the Horse Guards. She is 
constructed of mild steel, with teak fittings; her electric 
arrangements are similar to"those of the Glawuorm, but there 
is no search light. 


Telephonic.—aAt the invitation of the National Associa- 
tion of Colliery Managers, Mr. H. Erskine Muirhead, Glas- 
yow, recently gave an exhibition of a portable form of 
French telephone to show its adaptability to underground 
control of collieries by communications to and from the pit- 
head. A further trial under actual conditions will take 64 
between the Binniehill Colliery, Slammannan, and Arniston 
Colliery, Gorebridge. ’ | 


Electricity Meters.—Messrs. Richard Frères have 


issued from their London house an English edition of thei * 


Meter Catalogue and price list. 1t contains good illustrated 


descriptions of their many indicating and self-recording jp. 


struments in their applications to the electrical, meteoro. 
logical and other sciences. It is well worthy of perusal by 
those interested in such subjects. | 


Joined the Majority.—Mr. Alfred Roger Dawson (of 
Messrs. Rashleigh, Phipps and Dawson) was married on 
Thursday at the parish church, Streatham. Last week the 
entire staff waited upon Mr. Dawson and presented him with 
a magnificent marble clock and inscribed vellum. | 


Centenary of the Birth of Michael Faraday.—t1.B.H, 
The Prince of Wales has fixed 4 o’clock on Wednesiluy, the 
17th June, for the delivery by Lord Rayleigh of the first 
of the two lectures at the Royal Institution in connection 
with this centenary, and Friday evening, the 26th June, at 
9 o’clock, has been appointed for the second of these lectures, 
which will be given by Prof. Dewar. | 


The Elmore Companies.—Some correspondents have 


kindly sent us copies of circulars which they have received 
containing extracts from the article on the Elmore companies 
in the Financial News upon which we commented last week, 
As our correspondents are not shareholders in any of the 
companies, we presume that a wider circulation than that of 
the Financial News is desired for the “ information” it 
conveyed. 


Messrs. Mix and Genest,—The report of 1890 of this 
telephone and telegraph company proposes a dividend of 5 
per cent. as against 9 per cent. in the previous year. The 
diminished rate of dividend is attributed to strikes, higher 
wages, and reduction in prices for foreign orders, which, 
although more considerable than in the previous year, were 
less remunerative, owing to the lower prices obtained due 
to greater competition. More favourable results are expected 
for the current year. . ; | ft 


The Royal Society.—The following papers were to be 
read yesterday :— W. Crookes, F.R.S.: “On Electrical 
Evaporation.” G. H. Robertson: “A Study of the 


Planté Lead-Sulphuric Acid-Lead Peroxide Cell, from a 


Chemical Standpoint. Part I.” Prof. Armstrong, F.RS, 
and G. H. Robertson: “ Part II. A discussion of the 


Chemical Changes occurring in the Cell.” H. Wilde, F.RS.: 


“On the Influence of Temperature upon the Magnetisation 
of Iron and other Magnetic Substances.” 


The Sydney Harbour Torpedo Accident,—The inquiry 
into the recent torpedo disaster in Sydney Harbour has 
resulted in the finding that Lieut. Hammand and Corporal 
McKee, two of the men who lost their lives on the occasion, 
were solely to blame for the accident, the one for attaching # 
wrong connection, and the other for transmitting a current 
from the dynamo without making perfectly certain that the 
cables and carthplates were without doubt in their proper 
positions. ~ | 


 Submarine Cables of the World.—Respecting a note im 
last week’s issue, a correspondent writes : “ Is not the Jo 
Téléyraphique wrong in its statistics concerning cables 
cable fleet ? It credits ‘Sweden’ with one company and 
twenty-two cables. This should, doubtless, be ‘ Denmark, #8 
it evidently means the cables of the ‘Store Nordiske’ (Great 
Northern Company of Copenhagen). ‘This company has two 
steamers, but the are not included in the cable flcet unless 
the. Berne office think they belong to English companies, 


has put them under that head. What about the Persian Galf 


steamer ? That ap to be left out altogether as 


English Government 


two vessels in the United Kingdom, 
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A New Plating Process.—The London Metallurgical 
Company has recently brought out a new plating process 
rich they call “ Arcas” plating, the object being to coat 
the baser metals with the nobler by electrolysis, so as to 

vent their tarnishing and corroding. ‘The new process 
provides a metallic coating which is not readily discoloarable 


‘when subjected to tarnishing influences, and not easily 


affected by acids. This‘ coating can be deposited to any 
required thickness in an adhesive form, and will not crack or 
l off; it is as hard as nickel, but far more clastic, and not 
us. The treatment of the silver does not affect the 
colours of the precious metal, and its prime cost is the same 
as silver ordinarily electro-deposited ; ‘but as it requires less 


~ geaning and no preparation (such as plate powder), and being 


harder, a comparatively thin coating will last. much longer 
than a thicker coating of silver, thus in the long run being 
cheaper. The company are showing at No. 4,009, Howe 
Gallery, Royal Naval Exhibition, a yacht’s cabir, the metal 


fittings of which are plated by their new process, it being © 


ially suitable for resisting the tarnishing and corroding 
influence of the sca air and water, enabling the fittings of a 
yacht being kept bright without that difficulty experienced 
at present with plated articles on board. Chandeliers can be 
plated by this method, and will resist the heat for longer 
than at present. It can be used with great advantages in 
dentistry, not only for instruments, but for mouth-plates, 
&c., bicycles, harness fittings, public bar fittings; in fact, 
there is hardly a branch of the metal trade which it will not 
touch. If thestatements of the inventors of the new 


‘are correct, there is a hopeful future before this method of 


plating, as the solid metal itself soon turns black in the 
atmosphere of a town. : | ve 


NEW COMPANIES REGISTERED. 


— 


Commercial Contract Corporation, Limited.—Capital, 
£50,000 divided into 49,000 ordinary and 1,000 founder’s 
shares of £1 each. Objects: to adopt and into effect 
an agreement dated the 30th May, 1891, made between the 
Commercial Contract Corporation, Limited (a company 
incorporated on the 3rd January, 1890 and referred to as 
“the old company,”) and O. Friederici and A. H. 8. Daniell, 
its liquidators, of the one part, and T. Lund for the company 
of the other part ; to carry on the business of the old coni- 
pany, to manufacture and deal in any machinery or apparatus 
for the production and supply of steam, water, electric; mag- 
netic, or other motive power, and to construct, equip and work 
railways, tramways, canals, mines, gas, water, electric, mag- 
netic, or other works. Signatories (with one share each), G. 
F. Griffin, 7, Mandeville Place, W.; J. J. Dale, 13, Augustus 
Road, Hammersmith ; W. H. Ball, 58, Lombard Street, E.C. ; 
E.C. Finch-Dawson, 58, Lombard Street, E.C.; A. H. 8. 
Daniell, 58, Lombard Street, E.C. ; T. Lund, 21, St. Charles 
Square, W ; O. Friederici, “ Oncot,” Muswell Hill, N. The 
nuuber of directors is not to be less than 3 nor more than 5, 
the first to be nominated by the subscribers. Qualification 


£100. Remuneration, £300 per annum, divided between _ 


them. Registered on the 2nd inst. by. Jacobs and Weldon, 
solicitors to the company, 16, St. Helen’s Place, E.C. 


Albert Electric Lighting Company, Limited.—Capital, 
£10,000 in £5 shares. Objects to on the 
of electricians, mechanical engineers, and manufacturers of 
and workers and dealers in electricity, motive power, and 
ight ; to produce and accumulate electricity and electro- 
motive force ; to supply the same for lighting and motive 

‘poses ; to contract for lighting streets, public places and 

ildings, houses, mines, ships, lighthouses, &c., by electricity; 
va to acquire the right to use, manufacture, and put up 
g: phones, telegraphs, phonographs, and all electric apparatus. 
nee (with one share each) : F. Healy, 180, Packing- 
Phi Street, Islington, N; B. Farrall, 36, Croydon Road, 
6 stow ; W. M. Shotter, 82, Etta Strect, Deptford ; F. H. 
net 54, Friendly Street, Deptford ; H. B. Hamlyn, 

» Algernon Road, Lewisham ; G. B. Gates, 12, Jerning- 

Road, Hatcham; J. Fleming, 6, Girdlestone Road, 


Highgate Hill. The number:of directors is not to be less, 
than three nor more than nine, the first to be appointed by: 
the subscribers ; qualification, 10 shares ; remuneration, none 
unless 7 per cent. is paid, and when such is paid 40 per cent. of 
remaining profits. Registered on the 2nd inst. by Bonner, 
Wright, Thompson & Co., 165, Fenchurch Street, E.C. 
Office : 12, Suffolk House, Lawrence Pountney Lane, E.C. © 


Farmers’ and Cleveland Dairies Company, Limited. 
—Capital, £50,000 in £1 shares. Objects: to acquire and 
undertake the business of the Farmers’ and Cleveland Dairies 
Company, Limited, on the terms of an agreement referred to 
in clause 3 of the articles ; and to carry on all or any of the 
following businesses :—Farmers, dairymen, butchers, cattle 
dealers, bakers, tobacconists, grocers, dealers in farm imple- 
ments, méchanical and electrical engineers, electro-platers, 
dealers in and hangers and fitters of electric and other bells 
and. apparatus, &c. Signatories (with 1 share each) : 
J. J. Arrow, 180, Evering Road, Upper Clapton ; D. Hum- 
phrey, Acklam, near Middlesborough ; R. Lonsdale, Rayleigh . 
House, Rayleigh; C. Middleton, Marton, near Middles- 
borough ; \ Ÿ Prior, The Park, Highgate ; J. Waterhouse, 
54, Colfe Road, Forest Hill; L. Watson, 4, Park Road, 


‘ Midälesborough. The number of directors is not to be less 


than three nor more than seven, the first being the above 
subscribers. Qualification, 200 shares. Remuneration, — 
40 guineas each. per annum and one guinea meeting 
attended. Registered on the 3rd June by H. D. Boosh, 

67, Lincoln’s Inn Ficlds, W.C. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kensington and Knightsbridge Electric Lighting — 
Company, Limited.—On the 20th ult. a notice of an 
increase in the registered . capital was filed.. The capita}, 
which was £300,000, has been increased to. £350,000. 
The annual return, made up to the 18th ult., was filed on 
the 23rd ult. ' The nominal capital is £300,000 divided ifito 
50,000. ordinary, and 10,000 preference shares of £5 each. 
15,000 ordinary and 9,590 preference shares have been taken 
up, upon all of which the full amount has been called. 
The calls paid amount to £107,550, considered as paid to 
£15,000, and unpaid to £400. Office, 148, Brompton Road, 
S.W. | 


Metropolitan Electric Supply Company, Limited.— 
The annual return of this company, made up to the 14th 
ult., was filed on ‘the 22nd ult. The nominal capital is 
£500,000 divided into 49,900 ordinary and 100 founders’ 
shares of £10 each ; 45,932 ordinary and all the founders’ 
shares have been taken up, upon 43,900 of which £9 per 
share has been called, and the remainder were issued as fully 
paid. The calls paid amcunt to £392,500 9s., considered ab 
paid to £21,320, and unpaid to £2,599 11s,° Offict, Win- 
chester House, Old Broad Street, E.C. 


CITY NOTES. 


The Electric and General Investment Company, — 

Tue directors have submitted a statement. of the accounts for tle 
period ended the 31st May, 1891, showing.a. net profit .of £2,592 6s. 
available for distribution, which the directors .recommeud should be 
appropriated as follows :—That a dividend of 10 per cent., together 
with a bonus of 12s. 6d..per cent., be paid on the capital paid-up on 
the ordinary shares, that £266 10x. 9d. be placed to reserve, that n 
dividend of £1 5s. be paid on vach founders’ share, that £59 4s. Gul. . 
additivoal remuneration be paid to the directors; in accordance with 
the articles of association, and that £16 10s. 9d be carried forward iu 
equal moieties on account of the ordinary and founders’ shares: te 

A large number of proposals of various kinds have been submitted 


to the’ board; all of which have received carefal consideration, and 
such as seemed.suitable for this company to take up, have been fully 
investigated, but in view of the great financial de 


ion which has 
existed for some time past the directors have to proceed with 


great caution. 7 
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have ev 
remu 


Mons. Ratt, shd 


offer themselvés for re- 
at 3187 May, 1891. 
‘in ‘ordinary shares of £5-each; : : 
anders’ shares of £5 each. : 


726,000 
” Balance and loss account : 2,592: 6. 0 
By Loans against eonsolg 10,000 0 0 
Inyestmente at market price 1,500 0 0 
» Sundry debtors … 596 15 0 
+, Cash on deposit at bankers... 10,000 0 0 
». Cash On éurrent Account at ‘bankers ‘ 1,062 15 7 
Pats var dor 08086 10: 8 


Prorit AND Loss Account for the period ended 31st May, 1891. 
To General charges, including rent of offices, directors’ 
, ' fees, general nses, fees for reports, and 
leg advertising, +.:.:: 1,069 17 4 
io ed appropriation of balance—- ~ 
ividend at the rate of 10 per’: . 
cent. on the ordinary shares. £2,000 0 0 
. Additional remuneration to di-  _ 


thie articles of association: ;. 59 4 6 
Pa t to LT a A 
Dividend of £1 5s. on founders’ rie 
' paid-up capital ... 125 0 
carried forward on 
‘aceount of ordinary shares... 8 5° 5 
Balance carried forward on 
‘account of founders’ shares... 
- 2,592 6 O 
£3,662 3 4. 
B. 8 a. 
By Interest, commissions, and sundry profits 3,662 3 4 
| | £3,662 3 4 


We have ‘examined the above: balance sheet and. profit and. loss 
_ account with the books and vouchers, and find the same in accord- 
Rarr AND KEARTON (Auditors), Chartered ‘Accountants. 


The Anglo-Portuguese Telephone Comyauy, Limited. 


Tue following report was presented at the adjourned fourth ordin 
general meeting of the eompatiy, held at the of the 
53, New Broad Street, E.C., yesterday :— 

The amount to the credit of profit and loss account, after making 
all deductions, and includitig the ‘balance brought from last year, is 
£6,193 15s. 6d. Out of this’ dn interim dividend of 5 per cent. has 
since been paid, absorbing £2,500, and of the balance it is now pro- 
posed ‘to place £2,500 to reserve, and to carry forward £1,193 15s. 64. 
to the ent year’s accounts, . | 
The expenditure on capital account for the ycar amounted to 

The number of paying subscribers at 31st. December last was— 


Tn Lisbon, 1,024, of a gross annual value of £7,530 
Oporto 
showing a total increasé¢ of subscribers of 152, and in value of £1,033. 
over the preceding year. | 
The directors are pleased to announce that the Conde de Gouveia, 
and Mr. Pinto-Basto have rejojned the Lisbon board, and that Dr. 
Eau oer has been re-appointed the company’s legal adviger in 


» “à ” 


The board have now certain important matters in hand which they 
| 


The adjourned general meeting of this company was held ve 2” 
The tes ha been 


sorbing £2,500,and of the bi £2,500 will be placed 

reserve: fund and «£1,198 to the current year's 
wotild mention that the reserve furid now amounted to the respect 
able figure of £8,500., The number of paying subscribers :up.to-the 


| satisfactory state of things 
thecarisis had ‘been safely. passed, and shareholders were to be con. 
gratulated the. preservation of their property, at a time when 
such bad fe ing was manifest in Portugal against English enterprise, 


_ -Caledottian Telephone Company, Limited, : : 
THE. prospectus of this company which has been issued states that 
the company has been formed for the purpose of acquiring from Mr. 
A. Erskine Muirhead, Cart Forge, Crossmyloof, and 109, Hope Street, 
Glasgow, the business carried on by him of supplying telephonie 
communication among traders generally, and more especially of con- 
necting: branch offices and departments with the head offices in con- 
nection. with collieries, railway companies, ironfounders, mill owners, 
where immediate communication betwéen different : branches 

The instruments proposed to be used are the French telephone, as 
made by the Société General des Téléphones, and which is capable of 
speaking at a distance of over 500 miles. 

The registered capital is £50,000, divided into 50,000 shares of £1 


and. all public works, also hotels, clubs, warehouses, and other places 
~ 


‘each. The present issue is 10,000 £1 shares. 


The China and Japan Telephone Company, Limited, 
Tue following directors’ report for the year ending the 31st December, 
1890; was-presénted at the eighth ordinary general meeting of the 
company held: at the office of the company, 14, Austin Friars, on 
The révenue account, after charging debenture ‘interest, and 


_ £187 176.64. in connection: with the removal of the exchange ‘at 


Shanghai tonew premises, shows an amount to credit of £816 16s. 11d, 

which has been transferred to profit and loss account. a 
Including the sum of £363 16s. 4d. brought forward from 1889, this 

account shows an amount of £1,179 13s. 3d: to credit, from which the 


directors proposé to write off the sum of £338 Os. 10d. in reduction 


of capital expenditure, carrying forward the balance. 
The £5,000 of 7 cent. debentures, which fell due on the lst 
January last, and which are held by the Oriental Telephone Company, 
have been renewed, with that company’s consent, for another termof 
The directors regret to have to record the death, on the 6th Decem- 
ber, after a long illness, of Mr. H. C. Erichsen, the chaïrman of the 
company, and representative in London of the Great Northern Tele- 


In moving the adoption of the report and accounts, the CHAIRMAN 
(Mr. H. Gréwing) stated that the general result, as compared with 
previous yéars, was rather better, both the revenue and the profits où 


salés ‘having increased, but the net result was only slightly more 
favourable.’ The removal of the exchange at Shanghai t new 


_ premises had entailed considerable outlay. The operations of the 


company were limited to two cities, which were the only places were 
it was profitable to introduce the telephone. The balance of. net 
profit had been carried forward. The debentures which fell due on 
January ist last,and which was held by the Oriental Telephone Com- 
‘pany, had been renewed, with that company's consent, for ao 
five years. Besides that, funds were continually being requires ft 
further extensions, and as no working capital: was available, they 
uf necessity to fall back upon the revenue. L nae 
The motion was seconded by Mr. T. LLoyp, and carried. __ 
The retiring directors and auditors were re-elected. wad. 
TRAFFIC RECEIPTS. 
The Brazilian Submarine Telegraph Company, Limited. The receipis {or the 
‘past week amounted to £5,798.. | yagi, £26,000; 
y.: Receipts in May, months 18% 


The Great Northern Telegraph Compan 
‘Ist January to 8lst May, 1891, £114,000; corres 
_ £105,800; corresponding months 1889, £106,800. por the 
The Western and Brazilian T Company, Limited. The receipts 


elegraph | 
week ending J 5th, 1891, after ded 17 cent. of the gem 
payable to the London Piatino- Brazilian Company, 


(June 12,189. 


| move of this ren 2139 
| said’ he did so with very great satisfaction. He 
a there . had . been a. steady increase throughout the ‘Year, the + fron 

amount—after making all deductiofis—in hand being £6,193: 15e, 6d. 
pe Of: this a -dividend of 5 per cent. had since been ned 
To Cap 
December are, LISDOL, 1,024, OF & BTOSS value Q and 30, 
in. Oporte 983 of a gross value of £5,391, making a total of £12.99]: merry 
thus showing an‘increase in subscribers of 152, and in value of £1,033 Le 
over the preceding year. The aëtouht had been further extended to "63, 
the!31st May,:and there was an increase in income and subseribers, 63, 
There had been since 31st December up to 31st May 61 new subscribers, | - 
26 in Oporto and, 35 in Lisbon. Thé rate was much higher than last 7 ( 
year. Considering the disturbed state of Portugal, he considers iy 
2. 
| | | 
200, 
250,( 
915 
325,2 
820, 
135,0 
19, 
66, 
70,0 
20,0 
180,2 
ae 150.0 
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9.0 
| 78,9 
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58,0 
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3,2 
15,66 
30,06 
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“Quotation... | > 
Bearer| 100 | 99-109 59 —102 
** 6,000 | C. reserence. : ‘| |” ‘ 
"60,710 | Direct United Sta ‘Cable le, Limited, 1 € 1 14 
2000007! ‘De p.e. Debs. (1859 issue), repay. 108 109 
1 10,0007 Do. pre. Mortgage Deben ture Stock 154 >> À 7 
Do. 5. c. Gov, Sub.), Deb., n. dres. reg. || 109 1 108 —106:. 
91,8007 { 1 to 1,049, 3,076 to 4,326 io: 106 
2007; Do. Bearer Nos. 1050-—3,975 and 4,327—6,400 Le 1052108 | gto 
h, Ltd, c. Mort. Deb 1900 } 106 : : 108: 106 | 
135,000 redeem. drawings, to 2,343 104 —107- à. 
19,900 |*Electricity Supply Co. of Spain, Nos. 9 
66,750 Elmore’s French Paten opper Depositing Co., Nos. its | | 3% 
70,000 |. Elmore’s Patent Copper Depositing, Limited., Nos. 1-to 70,000 |. 237 
67,385 | Elmore’s Wire L to 67,385, issued at 1 p.m. all 
20,000 | Fowler-Waring Cables, Nos. $01 to 20,300 .., (£4. 106. “only, d) digg? ‘96 
150,000 | Great Northern ompany openhagen & ose. 
230,000 a do. Ltd. 5 P- Cc. Debs. (iseue of 1869) cor 105, : 54 42 
. 98341 Greenwood an Batley, Ordinary, 08. 18, 
Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 À 
41,600 | India-Rubber, Gutta Percha and Telegraph Works, Limited | 100" 03 —106 gon. 
Do. Tel do. h, 44 mite” Deb., 1896 LL eee ¢ 25 39 — 41 
38,348 | London Platino-Brazilian elegraph, I 
43,900 ‘Metropolitan Electric Suppl Ltd, 6,101. to (£9 raid) 
438,984 | National Telephone, Limited Nos. 1. to 438,984 1242 
: 15,000 Do. . 6 p. c. Cum.; Ist Preference | 
15,000 .. ,  6.p.c. Cum. 2nd Preference “tes only ps | 104 —106. | | 
| Do. 44 p.c. Deb, £8 pal À : 
| | Notting Hill Electric Lighting Company, Limi 
20000 | Oriental Telephone, Ltd, Nes. - 60,001 to 300,000 (118. only paid) |. 
9,000 | Reuter’s Limited .. ape 114 —118 , | 1163 | 116} 
| 3,381 | Submarine Cables Trust + 5 | 4; 
Swan United stron Limited (£34 only paid) 13° 46,— 48 47° 46} 
58,000 Plat Ta hone, Limited - 
Do. 7 p..c. Debn, Nos. 1 to 1000 | 100. 
West African Telegraph, Limited, Fos 707 to eee eee. 100 95 — 98. ese 
30,000 | West Coast of America Telegraph, ‘ees 
150,000! Do. do. do... 8p.e. Debs, repayable 1902 | 
64,174 | Western and Brazilian Telegraph, Limited 
27,873 do. p. c. Cum. Preferred a 3 
873 Do do. do. 5 p.c. Deferred 100" 
200,0007 Do do. do.. 6.p.c. Debentures “A,” 1910 1¢ 103 —106 | 1054 |. luag 
250,0007 | Do.. c. Mort. Debs., series “ B” of "80, red. Feb., 1910 | 37 3b | +. 
88,321 | West India and d Panam Limited , up 118 
À 34,563 Do. | 6p.c. lst Preference. 1 
4,669 Lo. 6 p. c. 2nd Preference 1, 117 +122 
Western Union S. Tel, p. c. (Building) Bonds : 00.—104 | 
75,1007 Do. p. c. g Bonds... y 
£2,853 { * Westminster Electric Supply | 416 
À SECURITIES NOT QUOTED. 
LATEST QUOTATIONS OF SECURIT: of £50, 
; 20—34.— Elmure's Austrian opper ., 258.— ter, 
as Co & £5 
: a. Li ght £5, 5464.8 St. James’s and Pall Mall, 7 per cent. pref., & to £& prem.— Gar, £10 pa de of 
10s. pai), 24—2ÿ.—Preference, fully paid 3g—4§.—Debentures 90—95.—Woods Electric pal 
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[June 19, 1991,” 


SOME POSSIBLE MODIFICATIONS IN THE 
METHODS OF PROTECTING BUILDINGS 
FROM LIGHTNING.* 


Mr. Epwarp P. THomsoN: As I understand the speaker, he 
proposes to provide a system whereby the electrical energy is not 
conducted away, but converted into heat. In view of the conduction 
principle having so eften proved a failure, and the conversion prin- 


speaker, and since his theory agrees with well-known electrical 


principles, I think Mr: Hodges has yep matter well worthy of ~ 


the consideration of the institute, and I for one, can find no objection 


to his system as to correctness of principle. As to practical equip- — 


ment, some incombustible non-conductor, such as asbestos, should be 


placed between the thin metallic strip and the structure to be pro- | 


tceted, or else the melted metal may set fire to the building. 

Dr. WizzraM E. Guyer: It seems to me that the occurrence qucted 
from Franklin tends to show that the ordinary theory of the lightning- 
rcd is essentially true. The bell-wire, so far as it went in the 
cecurrence described, was a lightning-rod, and protected the building 
so far as that lightning-rod went. It was not heavy enough to carry 


the current, and it was for that reason dissipated, so that the dissipa-: 


tion was simply an accident. The mere dissipation, however, did not 
save that part of the building where the wire stopped and there was 
was no good conductor; the building was without any lightning-rod, 
and was more damaged than where it had even a small rod. 
Mr. TownsEND Wotcott: Mr. Hodges’s theory would seem to agree 
with Professor Lcdge’s, that if you can use up the energy of the 
electricity in destroying the conductor you will get rid of it more 
quickly than you would in any other way, and the lightning will 
have. less effect cutside cf that. As to the point which Dr. Geyer 
just mentioned, that Mr. Hodges’s experiments support the ordinary 
theory of the lightning rcd, I think his reasoning does, to some 
extent, too, in regard to getting rid cf the energy on the central core. 
Take the ordinary lightning rod. The way it is intended to work is 
rather to prevent a mr discharge than it is to take care of one 
that bas already occurred. We desire to equalise the difference of 
potential by drawing off the charge from the cloud before it gets to a 
dangerous limit. If we can do that, we do nct have any disruptive 
discharge at all. It is just like a brush discharge, such as you get 
frcm a conductor with points on an electric machine. I think the 
fact is not questioned that lightning sometimes is discharged in that 
way, but not always. There is the trouble. I do not think that any 
one system of lightning rcds has proved successful. Sometimes a 
lightning red will take care cf several discharges in a single storm, 
and that seems to be something which Mr. Hodgee’s lightning rd 
would not do; because, after it had been dissipated by one discharge, 
I do nct think, even if it could be put up ina few moments, that 
anybody would care to be monkeying around a conductor when there 
was lightning. Mr. Hodges, having asked us to clear our minds of 
the idea cf conducting ek ctricity, seems to go further than most of 
the mcdern theorists on electricity. I think Mr. Hcdges, even if he 
does not use the idea cf electricity, will admit that we want to make 
_ametallic way entirely down to the earth. The case is somewhat 
analogous to the Leyden jar; that is, two conductors separated by a 


dielectric. Now, we want to bridge over the whole space of tLe 


dielectric, whether you use the idea of conductivity or not. So I 
don’t think it makes much difference whether you use his dissipatable 
lightning rod or a stout one. | 

Mr. Hoperss: I would like to bring the discussion tack once mcre. 
In order to make the paper of some length, I gave scme theory; but 
the fact as I have fourid it is this: I know how the books state that 
tle ship Jupiter was saved from destruction in spite of her lightning 
rd going to pieces. But take the fact without going to the books at 
all. What do the records show? I want to get a case where the 


conductor has gone to pieces, and where the ship has not been saved. — 


I have not found such a case. Suppose the conductor is dissipated 
between two points. I found this to be true in every single case 
of a church tower being struck where the wire runs from: the 


hells to the clock. The wire goes, and the church tower is saved : 


between those two planes. Now, that is a matter of record. The 
ship Jupiter had a chain conductor, and it was dissipated; and tlic 
hocks say that the ship was saved in spite of the conductor being 
dissipated. But that isa nan's opinion. What I want to urge on 
the Institute is simply this: that in every single case when a con- 
ductor goes to pieces everything else is saved. Why and wherefore, 
I do not care. I gave some theoretical reasoning which seems to me 
more or less correct, but it is unimportant. I want to bring the dis- 
cussion back to simply this matter of fact: Can you cite a case where 
the conductor has gone to pieces, and there has been any destruction 
to the building between practically two horizontal planes passing 
through the upper and lower ends of that dissipated conductor? You 
will find that there is damage above and damage below, very likely. 
But as I went on through the “ Philosophical Transactions,” I found 
one case there of a thunderstorm 
century ago, or more), and the people were dependent on the church 
clock for the time, In the morning they did not hear the clock strike. 
They went up in the church tower to see what the matter was, avd 
found the windows smashed just above the bell: found the wires 
running from the bell to the clock were gone, and that was all the 
damage done. To show how small a conductor, when dissipated, will 
save a house, I will cite the case of a palace in France in the carly 
part cf the century. The interior was heavily gilded. The people 


+ A paper, by N. D. C.-Hodges, read at the fifty-sixth meeting “of 
the American Institute of Electrical Engineers, New York, April 21st. 
See Review for May 15th, page 609. 
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' no gilding, things were smashed. But, as I say, I started ont in 
' thing with ‘an hypothesis which was to a certain extent is 


this thing last year. 
‘ interested in the protection cf buildings from lightning, and, a 


sing over a village (it was a 


were sitting around on gilded sofas resting against the walls resting ; 
against thin gilded strips. A fellow of the Royal Society visited the 
palace the day after it was struck by lightning, and loo, over the 
ground. No one was killed. No damage was done to that palace as 
far as the gilding extended ; that is, in the gilded rooms nod 

was done except that the gilding disappeared: it was dissipated. 
When they got to the lower portions of the palace, where there 


looked into the records to. see what was recorded, not asa matter of 


‘ ‘opinion, but to find out what actually happened. And what 
ciple having succeeded every time, according to the researches of the — 


happened was, so far as I was able to judge, that there was no case 
where'a dissipated conductor failed to protect a building under these 
limitations which I state. Of course, above or below, dama ge did 


occur. 
A MEMBER: From a practical standpoint, would you kindly tell ps 
where you put that conductor on a house, and would you put more 
than one strip on a building ? | Bie. 
Mr. Hopegs : Along the ridge pole, down the eaves, down to 
ground. I should avoid, at the lower end, making connection 
with large masses of metal. The number of strips y 
on a building would depend on the size. I got a patent on 
told a friend of mine that I was 


patent not being issued, I could not tell him much about it: The 
next day he met me and said, “ Did you-read in the Post the account 
of the lightning storm in Jersey yesterday?” I said, “No”. He 
said, “ There was one case where a house was struck by lightning in 
Jersey and the rod was smashed, but the house was uninjured.” J 
noted it down as another case. A man who was in my employ some 
years ago came to my office. I described this thing to him, and:he 
said, “ I have been there.” He said when he was a boy he hada . 
telegraph line running from his house to a neighbour's house. 
It .was made cf piano wire, and the ‘lightning struck the 


_ roof [illustrating], then followed along the metallic gutter. to 


a point here. This piano wire ran down to the ground, 
and ran over here to the neighbour’s house. ‘At this point a little 
damage was done to it. The discharge followed along the conductor 
without doing any material damage, and there was no other damage 
to the house exccpt that the wire was gone. 

Mr. Wozcort : Although I do not question that conductors work 


_ that way, we also find that they work the other way, according to the 


old theory, in very many instances. It certainly is a matter of record 
that conductors have sometimes carricd off sevcral discharges in the ” 
same thunderstorm, which a dissipatable conductor could not do 
unless you were able to put up a second one in the place immediately 
after the dissipation of the first. 
A MremBeR: The Washington Monument isa pretty good lightning 
arrester. I was shown, a few weeks ago, by Professor Owens, where 
lightning had struck and knocked out big chunks of stone from the 
monument. He seemed to think that lightning followed the path of 
least: electrical resistance, so he put up an additional wire and con- 
nected that with the new Sont of the monument, and he says he 
has not had any trouble since then with stoncs being knocked. ouf. 
Mr. CHARLES ‘METZ: To one point more I wish to draw 
attention. By using such an interrupted conductor of small cross- 
section, that is of comparatively high resistance, you are liable to 
change the whole nature of the lightning discharge. You change it 
from an oscillating discharge to a steady and continuous rush of 
current, from which you must expect quite different effects. When, 
for instance, you discharge a condenser by a conductor of very low 
resistance, you get an oscillating discharge of an extraordinary high 
frequency. If you increase the resistance of the conductcr. the 
number of oscillations of the discharge decreases, it runs down 
quicker, until at last you reach a value of resistance where only one 
wave of discharge current appears, that is, the discharge of the con- 


‘denser becomes steady. Now, if we can make a lightning discharge 


steady, instead cf oscillating, then we have first to expect that the 
electricity traverses the lightning-rod only once, slowly increasing 12 
current strength and then decreasing again by going down to the 
ground ; while in an oscillating discharge the current will rush to and 
fro throngh the conductor until its energy is consumed by the resistance 
of the lightning-rod, or by electro-magnetic radiation and re-radia- | 
tion from the induced currents produced by the oscillating déc 
in neighbouring conductors. This, perbaps, may account for gode] 
those phencmcna mentioned to-night; that when the lightuing 

is dissipated, that is, when its resistance was very high in compamison 
with the quantity of electricity rushing through, there was a stendy 
discharge and 10 harm was done; while, when it 1s an oe 
discharge, the slightest irregularity will cause the a 
“jump the track,” that is, to leave the lightning rod, which ® 
obstructed by the counter electromotive force of self-induction, sw 
to spark ovér to metal masses of larger condenser capacity : for et 
I consider as the most dangerous .part of lightning discharges 181 
the enormous voltage of the discharge, nor the strong current rushing 
through the lightning rod, but the electro-magnetic field LR 
which alternates with enormous frequency and reaches far out M 
space from the real path or centre of disruptive discharge, and ae 

not only the main discharge tos over, but produce . ’ 
or À lightning discharges. I must be very much in favour 


. of every arrangement which is able to change the oscillating 


into a steady rush cf current. The resistance of the lightning rod I 
consider as of subordinate importance’ only, except so far as few 
capacity is concerned ; for of what usc is a resistance as low as #8 
1esistance Of perhaps hundreds « f thousands of ohms Le ETS 
Dr. Is disruptive discharge; the length cf the 
rod, it seems to me, is a, very small part of the total path. fe 
imagine that any resistance the conductor would have would , 
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ssmall of the totl that it would not have much effect on. the 
Pent the discha 


STEINMETZ : 


Sn, the influencé of the 
Mie lightning cirouit, ‘Ts s0 


I believe have misuridersbood in t 


comes to rest ee 
Wach à way the resistance of the 


the discharge from an ting to a continuous one, rag? 
whole “resistance” has still about the same value, ‘ “ a, 


allowed to speak with the 


by iy. of the electric discharge, could 


“ANNUAL CONFERENCE OF. POSTAL 
|  TELEGRAPH CLERKS. 


legraph Association held their m 


Bergh on and last. On Friday the 


Hotel. 


by’ an Rep 
hair was occupie an EDINBURGH 
4 Sheffield, D Dublin 


from Glasgow, York, Liverpool, 


gham and elséwhere, wishing success to the meetin ings. 


or posing the jams ef the Postmaster-General, 
a oping TE FROM MANCHESTER said they were all gratefal for sh 
i baa doné for them in his last scheme, but they would have -been 


‘Pinteful had 


he givèn more spontaneously and simultaneously 


over the country. After referring to the manner in which their 

osition had been improved by this scheme, the delegate went on to 

the things which he hoped the Postmaster-General would do 
resigned office. 


en baton 


Oné was that he would restore 


Cardiff men to their wotk, seeing that he had exiled them 


te pa cause. He 


né also the Postmaster-General would improve 


FRoM SWanSEA, in replying, said it would be 
el and ingratitude for them to deny the benefits they had received 
the present Postmastér-General. 


| the 
MAN the 


“ Postal Telégraph Clerks’ Association,” the CHAïR- 
history of the Union, and described the troubles 


Which had beset its formation. Now, he said, their grievances were 
reduced althost to a minimum, but what they would still like to have 
Was the abolition of classification and the increase of their maximum. 
He would also like the question of separation to be gone more in 
for, because as long as they were under the Post Office they could 


ge be what À gee ought to be. 


L REPRESENTATIVE said that out of a total of 
clerks in the Government service, 4,680 were - 


mph Union. By a little effort, he thought they should 


to 5,500 


. Thé tenth annual Conference of the Association was held on 
in the Royal Hotel. 


[OMAS 
tes, 
from which they 


ARDEN, Edinburgh, who presided, welcomed 
that their numbers, and the distances 
had come, testified to the vitality: and progress 


ot their movement. Since the last Conference at Leicester, th 
General had made several very important prérguns Avr 
They were specially grateful for the payment for Sunday duty, but 
he was sorry to say the Department had minimised their concession 
to a certain extent, in as far as what was reckoned ren pra duty prior 
to the issue of Mr. Raikes’s scheme, ‘was now treated in a different 


Mr. Tomas D. VENABLES, general secretary, Liverpool, submitted 


au 


the statement of accounts for the year exding Fe 28th, 1891. 
| he said, was in évery respect, satisfactory year was 

ingurance balance in hand of £1,521 138. "Od. and 
8 balance of £1,605 10s. 4d., teri a gain of about £84. 


ey had been put to in paying a qualified re to act as 

a on the official note-taker. By the full re ‘so obtained, 
ver, their members were no doubt able to take a deeper interest 

à affecting them. The official reporter had not yét been 
but his visits were more and more rare. . Let them strive 


© hasten the time when he should’ be a dim memory and nothing 


The report was adopted. 


DELEGATE moved a resolution that “This Conference is 


inion that considerable dissatisfaction still prevails: in boas 


, and that Mr. 


Raikes's revision has not redressed all the 


grievances under w which" we an that, moreover," 


scheme presents several ahomalies: and equalities.” ‘Since the staff 


had been largely increased in London, he said, they had not a 
single superior appointment; and theteford this’ ‘increase did them n 


A Beurasx in moved, as ‘an appendix this resolution : 
“That the. spn op value of superior appointments in the téle- 
graph ‘bratich shoulfi ‘be in proportion to’ the nümber ‘of: clerks 
py and that the proportion should be als on to that enjoyed ty 
the poste! branch.” The resolution and append unanimoush, 


‘An Durmaxrs moved : “That “what. 
Dublin tesdlition. (which claimed maximüm ‘salary of 
arinum) be rescinded, and a claim for a maximum’ 7 of 
annum, a8 arranged at the Belfast Conference; be reverted to.” He 
pointed out that the De ent were getting more and much ‘better 
work from its servants formerly, and that the Vu ei salaries 


A NEWOASTLE DELEGATE moved as an sei to this motion : 
“ That the Dublin resolution shall be réscinded, and that the con- 
mencing salary of the general body of provincial telegraphists shall be 
as at present fixed, but that the fication of these officers into 
three classes be abolished, the entire body to consist of one class, and 
that the annual increment be 2s. per week up to 22s.,'and at the end 


of five years’ service the salary to increase to 
28. 6d. week, until the salary 


not 
On the motion of an ded by rpre 
sentative from Swansea, a resolution was ado 
meeting to take action for the abolition of the system of classificatic 
A Bristor DELEGATR called attention to the Pension ‘Act, 


‘moved that the Central Committee of the Association be requested to 


take steps to dbtain compensation to the relatives of members of thé 

Postal Telegraph Service who die whilst in actual work, and that all 

service performed as be 

pensions are being com : | 
‘The 

ining ot tat al cer channels of communication ha been 


2 


speaker withdrew his motion. ue 
A Dustix REPRESENTATIVE held it was quite undignifed to recog- 
sites the official note-taker at all. 

The feeling of the meeting seemed to be against discussing the 
Cardiff case at this time of day. 

The same REPRESENTATIVE from Newport-on-Usk (setting forth 
that the presence of an official note-taker contravened the elementary 
rights of British subjects, and instrutting the Central Committee to 
the Postmaster-General by a united petition for the 


rogation of the cirtular auth rented ‘on the fact of the que 
penn. in moving the resolution, commen that po 
official note-taker was present. 


teA Canpirr MEMBER said that, at a sibiiteds they ‘held there; the 
Government not only sent an official reporter but the assistant-super- 
intendent was present to take the names of all the speakers. 

A REPRESENTATIVE FROM SwanéEa told how, in order to a 
an objectionable individual there, the turned their meeting 
smoking Laughter.) But the official re ‘would: Lot 
he had never met such a jo set of fellows. 


py ele Detxcars did not see why they should-be afraid of the 
official note-taker, and he moved as an amendment’ the’deletion from 
the motion of any reference to the ee êe risk attendant upon those 
‘on the cam further proposed “each 


© Aftersome discussion was agree’ at e coming Parliamentary 
elections, all candidates be sprees on the question of thé rights 
of free speech, and be got, if possible, to promise enquiry into the 
whole question of the of the telegra 

A resolution providing for a under sabe of Vita Vital 
Statistics, showing the average age at death amongst telegraph 
and the cause of eath, as far as can’ be ascertain tocertained, was vubaatted 
and agreed to, with ‘an addition for a return of those ue. trom 


telegraph cram 

acknowledging the synipathy and assistance given to members ' ep 
several octasions, did not consider it the nor 
affiliate the branches of thé association 
the United Kingdom... , 


Détééars the resolution was 
e meeting then discussed ‘in the rules of the 
, and thereafter sat ia | | 


91. : 
elf, 
we 
as 
not the resistance proper, but 1 mytion € ergy by the resist- 
in thin whigh causes th amplitude, 
0g. I cesse slower or quicker until, for à vèrÿ. fapid consumption of 
ne ergy by resistance, only one, wave appt is à Steady or con- 
tual); nous current. This pp 
D Case liquid; the greater the fricho 
these Sicker the amplitudd of the pend 
ge did 
A BELFAST DELEGATE moved that promotion to all appointments 
in ‘the ag ee service above the rank of à probationer, be ‘by 
D efficiency, conduct and seniority, and not by selection and seniority 
,  älone, the appointments to be made on passing a qualifying éxantina- 
do 
li tely 
ntning re breign ~ rice. Agt ney wan ea, anc cialmed as 
where ignt, freedom of speech, and hoped Mr. Raikes would rescind the 
ah the _ @@ler whieh forced on their meetings the presence of an official 
sath of the chinne of the official reporter one were present), in the hope’ 
d con- that he might withdraw any stigma of suspicion from the “ Cardif 
ays he exiles.”. In deference, however, to the wish of the meeting, the 
out. 
draw | | 
cross- 
ble to 
nge it 
sh of 
When, 
low 
high 
r. the 
down 
ly one 
COn- 
harge 
sing in 
to the 
to and 
stance 
radia- 
ime of 
ng rod 
jatiny A Guascow Mzmpzr spoke of the courtesies extended to the staf 
re to by his Posttnaster. He always put a meeting place in the office at 
ich is their disposal free of charge. | 
n, and 
r what 
is not Dae 
ashing pu. mY h £127 38. the previous year, and that after a year of 
force, bag meee, activity. The membership had increased from 4,578 to 
it into we. The insurance branch had also been very successful, and they 
should = press upon their younger members the pee à of a cheap 
insurance suitable to their scanty earnings. The working expenses 
were Only 7s. 4d. more than last year, notwithstanding the t 
favour 
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PROCEEDINGS OF SOCIETIES. 
Royal Society, June 4th. 

Quaprant By W. E. Ayrton, F.R.S., J. 

F.RS., and W. E. Sumpnzr, D.Sc. Received May 19th, 1891. 

(Abstract.) 

In 1886 it was noticed; on continuously charging up the needle of 
‘Sir William Thomson’s bifilar sus ion q t electrometer, 
No. 5, made by Messrs. White, of Glasgow, and in use at the labo- 
ratories.at the Central Institution, that. the deflection of the needle, 
when the same P.D. (potential difference) was maintained between 
the quadrants instead of steadily increasing, first increased and then 

ini ee on the needle as well as 
for a small, the sensibility of the instrument was small. A similar 
effect had been described by Dr. J. Hopkinson, in the “ Proceedings 
. Of the Physical Society,” vol. 7, Part 1, for the previous year, and 
the explanation he gives of this curious result is, that if the aluminium 
needle be below the centre of the quadrants, the downward attraction 
of the needle, which varies with the square of the needle’s charge, 
increases the pull on the bifilar suspension, and so for high charges 
more than compensates for the increased deflecting couple due to 
electrical action. On raising, however, the needle of our electro- 
meter much above the centre of the quadrants, the anomalous 
variation of sensibility of the instrument with increase of charge in 
the needle did not disappear, and even when the needle was raised so 
that it was very close to the top of the quadrants, and when, if Dr. 
' Hopkinson’s explanation were correct, the sensibility (or deflection 
corresponding with a given P.D. between the quadrants) ought to 
have been very great for a large charge on the needle, it was, on the 
contrary, found to be small. 

The needle was carefully weighed, with the platinum wire attached 
and the weight dipping into the acid, and a calculation was made as 
to the x itude of the effect that should arise from the change of 
the pull of the fibres. due to any upward or downward attraction of 
the needle -by the quadrants. This calculation showed that for a 
P.D. of 3,000 volts between the needle and the quadrants, the amount 
of such attraction was quite unable to account for the observed dimi- 
nution of sensibility with charges in the needle. Dr. Hopkin- 
son says in his paper, “ Increased tension of the fibres from electrical 
— account for whole of the 

ough it does play the princi part.” e experiments t 
we made at the end of 1886 aad beginning of 1887, confirmed by 
the calculation above referred to, proved that, at any rate in our 
specimen of the quadrant electrometer, the principal part of the 
anomalous action was not caused by an increased tension of the fibres, 
' and that therefore some other cause must be looked for to explain the 
investiga be both lengthy and very 

investigation, which turned out to e y and very 
laborious, was therefore undertaken to ascertain the cause of this 
curious behaviour of our White electrometer. At first we thought 
that it might be due to some capillary action between the platinum 
weight and the sulphuric acid, which varied with the potential of 
the acid, but, ment having shown that this was not the explana- 
tion, we decided to make an exhaustive series of experiments for 
ene: Oe laws connecting the variation of sensibility of .the 
White q t electrometer with the potential of the needle, the 
distance between the silk fibres, and the distance between the quad- 
rants. The investigation has occupied us on and off for some years, 
and in carrying it out the quadrant electrometer has had to be taken 
to pi many times. 

facilitate the frequent removal of the interior of the Leyden 
jar, rendered necessary for carrying out the various experiments, an 
improvement was introduced into the method of clamping the 
needle, and to diminish leakage, an improvement was. introduced 
into the replenisher, both of which are described in detail in the 


paper. . 

The P.D. between the needle and the outside case of the electro- 
meter was measured by means of one of Sir William Thomson’s 
absolute electrometers, made ru qu d sensitive by thinning the 
coach springs supporting the attracted aluminium disc. 

In July, 1888, several P.Ds. were measured by means of this 
absolute electrometer (using the constants that we had determined 
for this instrument), and by means of one of Sir William Thomson’s 
commercial “ electrostatic voltmeters,” reading to 20,000 volts, kindly 
lent us by Messrs. Elliott Brothers. The result of these comparisons 
led first to a correction in the constants that had been previously 
sent out with the electrostatic voltmeters from Glasgow, and secondly, 
to a new determination of the value of “v.” For Sir William Thom- 
son had calibrated these voltmeters electro-magnetically on the basis 
of the value of the electro-chemical equivalent of silver, as determined 
by Lord Rayleigh and Mrs. Sidgwick, while we had checked the 
calibration of the electrostatic voltmeter by comparing this instru- 
ment with the absolute electrometer. The value of “v” thusobtained 
was 298 million metres per second. 3 

From the experiments made on varying the distance between the 
fibres supporting the needle of the quadrant electrometer, it was 
found that, when the control due to the fibres was 1 , the sensi- 
bility of the quadrant electrometer increased more rapidly than the 
potential of the needle, whereas, when the control due to the fibres 
was small, the me ur pue increased with the potential of the needle 
- À a certain point, ond then diminished again as the potential of 

needle was still further increased. 

From experiments made by varying the distance between the 
quadrants, we found that when the distance between the quadrants 


was small, the sensibility first increased as the potential of the needle.. 


was raised, then it diminished, and finally it increased again for a 
still further increase of the potential of the needle. The curve, 


therefore, connecting sensibility with potential of the needle was 
invariably of an “\/ shape for a small distance between si 

As the distance between the quadrants was increased, the sensibility 
curve flattened, becoming practically straight when the: distance 
separating the quadrants was 39 mm. For a greater distance than 


this between the quadrants, the sensibility increased more rapidh 


than the potential of the needle. 

The various curves accompanying the paper show that this a 
rant electrometer may be adjusted so that the variation of sensi 
with the potential of the needle may be made to follow one. or othar 
of three distinct laws. If the quadrants be near together, there ‘are 
certain limits between which the potential of the needle may vary 
without producing more than a small change in the deflection corres. 
ponding with a fixed P.D. between the quadrants ; for example, when 
the quadrants were about 24 mm. apart, and the fibres near toge 
at the top, the deflection produced by a P.D. of 1°45 volts en 


the quadrants only varied about 11 per cent. when the potential of 


the needle varied from 896 to 3,586 volts. When the fibres were far 
apart at the top, it was when the quadrants were about 1 mm. apatt, 
as seen in Sheet III, that a similar flatness was obtained in the curve 
connecting deflection with potential of the needle. In this case the 
deflection of the needle was. ically quite constant when its 
potential varied between 2,152 and 3,227 volts, and even when the 
potential of the needle was increased from 1,434 to 3,407 volts, that 
is, by nearly 2,000 volts, the deflection did not increase by‘as much as 
9 per cent. This arrangement of the quadrants gives'but a com- 
tively small sensibility, but, where sensibility is not req 
it would be a convenient one to employ, as leakage of the Leyden 
jar, or loss of potential of the needle due to the rapid absorption that 
occurs when the jar is first charged, would only slightly affect: the 
deflection for a fixed P.D. between the quadrants. . 2 


When the quadrants were at about 3-9 er the deflection for 


a given P.D between the quadrants was alm 
to the tial of the needle. This, then, would be the 
to employ when the electrometer is used with alternating And 
lastly, when the quadrants were 4 mm. or more apart, the deflection 
increased much more rapidly than the potential of the needle, so that 
maximum sensibility, bordering on instability, is obtained with this 
arrangement of the quadrants. 
After carrying out a large number of experiments, the cause of the 
irregularity in the action of the Thomson quadrant electrometer, as 
made by Messrs. White, began to dawn on us. The wire supporting 
the aluminium needle, as well as the wire which connects the needle - 
with the sulphuric acid in the Leyden jar, is enclosed in a metallic 
guard tube to screen the wire from € action. But, in order 
that the needle may project outside the guard tube, openings are 
made in its two sides. Hence.the moment the needle is deflected 
from its zero position, each half of the needle becomes unsymmetri- 
cally placed relatively to the two metallic pieces which join‘the 
upper and lower half of the guard tube. Therefore, in spite of the 
needle and the guard tube being always maintained at the same 
potential, there is a repulsion between the charges on the two con: 
necting pieces of the guard tube and the charges on the two halves of | 
the needle. And this repulsion has not only the defect of seriously 
diminishing the sensibility of the quadrant electrometer as made by 
Messrs. White, but causes the variation of sensibility of the electro- 
meter with variation of the P.D. between the needle and the outer | 
coating of the Leyden jar to follow a far more complicated law than 
that expressed by the conventional formula just given. = 
To test this theory, that the peculiarities in the law of, the quadrant 
electrometer are due to the electric action of the guard tube on ‘the 
needle in consequence of the special shape of the former, we intensi- 
fied and varied the want of symmetry of the 


rd tube by 
a piece of thin aluminium foil to it above and below the needle, 


experiments made on the law connecting the sensibility of the electro- 
meter with the potential of the needle showed that the law could'be 
much altered in character by a slight shift in the position of the piece 
to describe | ecting the 
e then goes on i iments connectll 
action electrical zero with the of the needle, and 
with the position of the adjustable quadrant. : peed 
Guided by the results of a long course of experiments on the. 
White electrometer, we were led, with the assistance of Mr. Mather, 
to construct an improved unifilar quadrant electro-meter which is, 
fully described and illustrated in the paper. This improved electro- 
meter differs in numerous particulars from that made by Messrs. 
White. The bifilar suspension is abandoned for reasons given in 
paper, and a new form of adjustable magnetic control empha 
from the base, 80 oD. 
removing the glass shade, which serves as the Leyden jar, all the 


tube are so shaped that, In 
whatever symmetrical position the quadrants be placed, the deflection 


tional to the potential of the needle, and further, this ry 
electrometer is at least ten times as sensitive as our specimen 


White pattern when the instruments are adjusted to be in 


trustworthy condition as regards definiteness of the zero and of the 


Next follows an account of some iments made by us OR s 
White electrometer, the needle of which Mr. Boys had suspended 


with a single quartz fibre. Although this instrument was in , 


condition as regards definiteness, &c., the raising of the potential 


_ the needle to only 400 volts was sufficient to show that the sens® 


was not proportional to the needle’s potential. 
Lastly, for the purpose of obtaining conclusive evidence Bh 

whether our idea was correct about the connecting pieces of this 

guard tube in the White electrometer, causing the sensibility 


| 
arts can be got at and adjusted 7m position; all the insulaieu sum 

GE OVE srotected from: dust and. 

| 

| 

| 


~ 
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instrument to be in many cases actually less when the needle had a 
, tial than when it had a low, we had constructed a little 
with two legs: This collar could be clamped to the upper 
portion of the tube of the improved electrometer with the legs 
projecting down into the quadrants on each side of the needle, and 
iments showed that when this collar was attached to the guard 

pa the improved electrometer, although not a bifilar instrument, 
bepame as bad as the White pattern. For while before the attach- 
ment of. this collar the sensibility increased proportionately to the 


potential of the needle, after the collar was attached the sensibility 


increased and then diminished again as the 
needle increased, and with the same adjustment 
controlling magnets, &c., and with the needle charged to a tial 
of 1,300 volts, the mere attachment of this little collar reduced the 
sensibility to one quarter. 

The paper concludes with a sketch of the mathematical investiga- 
tion that we carried out, and it is explained that by taking into 
account the electrical action of the connecting pieces of the guard 
tube of the White electrometer, the diminution in this action as the 
quadrants are pulled out, the alteration produced by the tilting of the 

at high potentials on the magnitude of this electrical action as 
well as on the rate of variation, «per radian deflection of the needle, 
af the coefficient of induction between the insulated pair of quadrants 
and the needle, an expression was obtained for the deflection of the 
needle in terms of its potential and the P.D. between the quadrants. 
And this expression, although containing only three constants, fitted 
with ose qe accuracy all the curves given in the several sheets 
accom e paper. : | 

The results of the investigation, briefly summed up, are as 


follows : — 
- 1. The quadrant electrometer as made by Messrs.- White, although 
it may be carefully adjusted for symmetry, does not usually even 
proximately obey the pes re law for a quadrant electrometer 
the potential of the le is altered. 
2. The iarities in the behaviour of the White electrometer are 
due y to the electrical action between the guard tube and the 
needle, and to the slight tilting of the needle that occurs at high 


$. By special adjustments of the quadrants of the White electro- 
meter the sensibility can be made to be either nearly independent 
of the potential of the needle, or to be directly proportional to 
a or to increase more rapidly than the potential of the 


4. By altering the construction of the instrument as described, the 
conventional law for the quadrant electrometer is obtained without 
of the quadrants’ beyond that for symmetry, 
and the instrument is rendered many times as sensitive as the speci- 
men we possess of the White pattern. | 


tial of the 


NEW PATENTS—1891. 


8499. “ Impeovemenie in apparatus for controlling electric cur- 
rents.” R. E. B. Crompton. ted May 19th. 

8,575. “Improved methods of and apparatus for generating and 
ililising electric energy for lighting purposes.” N. TEsra. Dated 


May 19th. (Complete.) 


8579. “An improvement relating to electrical belts, chiefly de- 
signed for medical purposes.” C.B. Hannuss. Dated May 19th. 

8,609. “Improved pipes or leads for electric conductors.” T. 
Surrx. Dated May 20th. | 

8,722. “An improved form of carrier for shades and globes for 
gas and electric light.” J.G.S.Cunnmyeron. Dated May 22nd. 

8,735. “Improvements in electrical storage batteries or accumu- 
lators.” E. W. Berpoz and G. M. Saum. Dated May 22nd. 

8,742. “Improvements in electrical organs or similar instruments.” 

Horz-Jones. Dated May 22nd. 

8,806. “Improvements in dynamo-electric and electro-dynamic 
machines.” A.I. Gravrer. Dated May 23rd. 

8,808. “Improvements in and relating to electrical batteries.” 
W.J.Grezn. Dated May 23rd. 

8,811. “Improvements in and relating to electric meters.” G. 
Dated May 23rd. - 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


1031. “ Electric compass and course recorder.” J. von PHICHL. 

| January 21st. 8d. The electric compass which may or may 
tut have a visible card, and is subject to the usual correctors, is 
balled within a casing or frame movable round a vertical axis, 


carries a contact arm which normally lies between without 


ing two conductors leading from a battery or other source of 
ectricity to a clockwork gearing which is started in either direction 
aa as the com arm touches the one conductor or the other, 
stopped when it touches neither. This gearing is conveniently 
mounted in the lower part of the binnacle, and driven by a weight or 
oe It is so arranged that whenever, owing to a turning move- 
of the vessel; the compass arm makes contact with one of the 

tion , the gearing causes the compass frame to turn in the direc” 
~. Opposite to that in which the véssel is turning, the compass arm 


the quadrants, . 


thus remaining in contact with the conductor. - When the compass 
frame has so far turned that the contact of the arm with the con- 
ductor ceases, the arm then freely playing between the two conductors, 
the circuit being then opened, the movement of the frame is stopped. 
Thus the compass frame is always brought to a position correspond- 
a Rae the direction of the com needle, and it may serve to 
icate the course by a suitable or disc or index attached to it, 
in which case the compass itself need not have acard. 4 claims. 
2,659. “Improvements in electric arc lamps for use in search 
light projectors and The Honourable C. A. Parsons 
Dated Febraary 19th. 7 


3,028. “Improvements in dynamo-electric and ' 
machines.” A. C. Retanumr. Dated February 25th. . The 


lecting conductors of iron or steel. of the arma- 
secured 


ture are iron wedges, filling the angular ga and 
by bolts. 4 claims. | sé 
3,660. “ Improvements in for and discon- 
ing electric circuits.” 8. B. McOLurrax. Dated 7th. 6d. 


The inventor employs a rod mounted in bearings so as to be capable 
of sliding longitudinally when required. There may be a 6 

to advance in one direc- 
tion longitudinally. On rod he provides screw or other contact 
pieces which connect or disconnect electric circuits on the movemént 
of the rod in a longitudinal direction. 3 claims. 


or other insulating material are bars 
one ynamos. Across | 
at one end to one of the leads, through a switch, and Lats qe Be 
through a safety fuse and a current indicator. By means of suitabl 
plugs, inserted where the bars cross each other, any one or more: of 
e cross bars, and this an dynamos e connected | 
of the leads switched in. claim. 
4,053. “‘Improvements in safety devices for high-pressure elec- 
trical currents and indicating apparatus in connection with same.” 
a modification static safety device hilip Cardew 
tially fell ad to 


metal plate at one end, the two being suspended -vertically, ; | 
other end of the foil being left free. The combined foil and plate 
are connected either to earth or the circuit which it is desired to pro- 
tect, and at a short distance a separate plate is fixed to which the 
other connection is made, 2 claims. 
4,275. “Improvéments in electrical switches.” J. A. Kuvepon: 
Dated March 19th. 8d. The inventor constructs a double pole 
switch of a long roller of wood or other insulati su 


material, 
. at either end in bearings so as to be capable of rotation. Near the 


ends of the roller metal arms or project which can make 
tact with springs or other m p fixed on the base of 
itch. A third arm near the centre of the roller, at a distance 
switch is rotated through about 
switch on or off. 5 claims. 
4,921. “ ements in galvanometers.” 
March 29th. 


on 
and Perry solenoid galvanometer, whose dial could only be 
to enable the dial to be vertical or to be in 
that the instrument may be attached to a wall or a switch 
attracting tal, the attracted 
whether an iron core or another coil, is slang OY 


E 


E 


: 
3 


7,670. “ Electric meter.” ©. D. Asxr. (Communicated 
abroad by the Société Anonyme Continentale pour la Fabrication 


ynam at 
the end of a spring or torsional thread, the other end of which is 
connected at the required moment with ‘ A 
counter or registering mechanism which advances periodically 
extent of the angle through which the end of ne og 


electro-dynamometer has to be turned for bringing 


the E.M.F. = 0. This angle measures accurately the E.M.F. of 
current in consequence of the proportio the 
between the electro-dynamic actions and the intensity of the cur- 
rent, and on the other hand between the efforts exercised by the 
spring and the angles of torsion. 7 claims. : 


19,155. “ Improvments in electrical storage batteries or accumu- 


| 
| 
upon the axis is fixed a magnetic core; the coi of the armature 
of groups of laminæ, which are of insulating 
material, of iron, of copper, of iron, of ge À mas Po iron, | 
of copper, of iron, of insulating material, and so on. The copper 
: laminæ are extended, and serve as cond which terminate in col- 
| | 
| 
3,969. “Improvements in switchboards for stations of electrical 
| | supply. SIEMENS Bros. & Co. (Communicated from abroad by A, | 
M. Taylor, of India.) Dated March 13th. 6d. On a board of wood | 
iodically the mechanism of the meter. 2. A torsional electro- 
bobbin into a condition of equilibrium in a determined pes 
which shall always be the same at every measurement, and which 
starts from the to the same when 
| | 
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lators.” H. H. Lake. (Communicated from abroad by G. E. Hatch, 
of America.) Dated‘ November 26th. ' 6d. Consists. in using stiff, 
porous material, honeycombéd or provided with holes, pits, grooves’ 
or depressions,-as separators and supporters of the metal plates, and 


in applying the active material to the porous plates instead of the 
lead platés as has heretofore been the practice. 4 claims. — - à 

19,406. “Improvements in electric current meters.” Hazr- 
MANN and W. Braun: Dated November 28th. 6d. Relates to an 
improved arrangement whereby: the relatively small elongation of a 
wire or conductor, due to the expansion resulting from the heat gene- 
rated by the of the current to be measured, is converted into 
a relatively extensive displacement of the hand or pointer indicating 
the strength of the current. 2 claims. | 


19,806. “ Improvements in circuit controllers or switches for incan- 
December 4th, 6d. 


descent ‘electric lamps.” N. Dated 
Consists ‘in. certain novel features, the object being to produce a 
simpler, cheaper and more effective device of this character than is 
now in ordinary use. 8 claims. | 


| REVIEWS. 


A Treatise upon Wire: its Manufacture and Uses ; em- 
. bracing Comprehensive Descriptions of the Construction and 
_ Applications of Wire Ropes. By J. BUCKNALL SMITE. 
. London: Offices of Engineering. . New York: John 

This volume is probably the first of its kind that has ap- 
peared. It might be imagined, perhaps, that the subject of 
wire does not admit: of an elaborate treatment; but . Mr. 
Smith’s work proves that there has been a. large mass of in- 
formation existing which only required to be brought: to- 
gether. The process of manufacturing wire by drawing 
appears to be comparatively a modern idea, not dating further 
_ back than the 14th century, though shreds of wire are said 

to have been discovered which date as far. back as B.C. 1700. 
The uses of wire it is perhaps almost needless to say are 
endless, and these uses are continually being added to. 
Amongst the most recent and novel applications may 
be mentioned the use of wire for constructing guns, 
and for flywheels. Heavy flywheels, driven at high 
velocities, present dangers of breaking asunder, from the 
great centrifugal force developed, and to avoid these dangers 


is important, At the Mannesmann Tube Company’s Works, - 


Germany, a flywheel has recently been constructed consisting 
of a cast iron hub or boss, to which two steel cheeks are 
fixed, about 20 feet in diameter. The space between the 
discs is filled with some 70 tons of No. 5 steel wire (about 
250 owe) compactly wound.. This huge flywheel is driven 
at a ekg eral velocity of 2°8 miles per minute. In Section 
I., which follows the introductory portion of the work, the 
different qualities of iron and steel are explained, the wire 
made from these ranging from a breaking strain of 25 tons 
per square inch for black or annealed iron, to 170 tons for 
special qualities of steel. The principle of continuous rolling, 
ie, the drawing of small wire ate the largest gauge 
by a series of continuous operations in one machine is of 
recent date, haying been introduced in 1862, but not 
tically worked apparently till some 10 years or more 
ater. The various machines which have been devised for 
the purpose are illustrated and described. Referring to 
galvanising it is stated, what is, we believe, not generally 
known, that. tinning wire does not act as a preservative, 
inasmuch as the iron is attacked and not the tin, the reason 
of this is, however, obvious. The manufacture of superior 
grades of steel rope wire is an important speciality in the 
trade, and the wear which these ropes undergo when used 
for haulage purposes is very considerable, and many forms of 
these ropes have been patented. One of the most successful 
of the same appears to be that constructed with the “ Lang ” 
lay, which consists in having the wires composing the strands 
and the strands forming the rope, both laid in a right hand 
direction, so that the component wires follow a dextral 
spiral axially to the rope. As constructing engineer to the 
atent Cable Tramways Corporation and the Steep Grade 
Tramway Company, Highgate, &c., the author is naturally a 
strong advocate of this system of haulage, and he states that 
it is “ capable of earning unparalled dividends.” Electrical 
traction he considers as a “ fashionable hobby.” The chapter 
on “ Electrical Conductors” is comparatively brief, and is 
confined to matters bearing directly upon a few forms of un- 
insulated wires and specifications relating thereto. The book 


is undoubtedly a useful one, being well got together, well *' 


printed, and well ill 
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The Arithmetic of Electrical Measurements with numerous 
examples, fully worked. By W.R. P. Hopps. Revised 
. edition; . London : Thomas Murby, 3, Ludgate Circus 
Buildings.: | 
. The general style of the present edition of this usefnl little 
book is the same as that of the original work, but a general 
revision has been made, and one of the chapters, that relatir 
to electric lighting, has been re-written. The author (who 
is the headmaster of the Naval Torpedo School, Portsmouth), 


might, we think, with advantage, extend the scope of the book. 


Journal of the Institution of Electrical Engineers. 
London : E; & F. N. Spon, 125, Strand.  : 
_ The general contents of this number are as follows :— 
“ Notes on the Design of Multipolar Dynamos,” by W. B, 
Esson ; “ A Few Caloulations on Electrical Shocks from Con- 
tact with High Pressure Conductors,” by Major P. Cardew, 
R.E. Original communications :—“ h Currents in 
India,” by E. O. Walker ; “ On Signalling across Rivers in 
India with Cardew’s Vibrating Sounders,” by W. F. 
Melhuish. Abstracts, &c. 


No. 98. 


Smith’s Tables and Memoranda for Mechanics, Engineers, de. 

Selected and arranged by FRANOIS SMITH. Fifth edition, 
_ Revised and enlarged, with a new section of electrical 

tables, formule, &c. London : Crosby Lockwood & Son; 

Stationers’ Hall Court. 
_ Clearly printed, of a miniature size, and with well selected 
matter, this book is a most useful one, as, indeed, the demand 
for a fifth edition has proved. The addition of an electrical 
section was a necessity of the age, and adds considerably to 
the value of the work. 


Telegraphy. By W.H. Preece, F.R.S., and J. SIVEWRIGHT 
M.A., C.M.G. Ninth edition. Revised and enlarged 
London : Longmans, Green & Co. 


The very complete revision which this well-known standard 
work has undergone quite justifies the statement made in the 
preface, that “the present edition may fairly claim to be 
almost a new book.” Mr. Arthur J. Stubbs, one of the 
technical officers of the Post Office Telegraphs, who, it is 
stated, has taken general charge of the revision, has done his 
work with great completeness and care, and the book as it 
now stands is more useful thanever. Whilst a large amount 
of new matter and new figures have been added, the pruning 
knife has been freely applied and obsolete information has 
been excluded. As regards entirely new matter, we havea 
chapter on the multiplex system and another on instruments 
for testing; an appendix of several sections, dealing with 
such subjects as “ Ohm’s Law,” “Combined Résistances, 
“ Shunts,” “ The Winding of Electro-Magnets,” &c., is a very 
useful addition. In the chapter on instruments for testing 
we notice one or two slips, the tangent of 30° (page 345) is 


stated to be Le ; again, on page 356 we are told that in 
using the Wheatstone bridge the battery key should first be 
depressed, and then the galvanometer key “ as otherwise the 
self-induction of the galvanometer coils acts on the needle.” 
As a manual of modern telegraphy the book now leaves little 
to be desired. 


CORRESPONDENCE. 


The Elmore Copper Companies. 


In reference to Mr. Watt’s letter in your issue of last 
week which may be considered, by those not knowing 
facts, to reflect upon Mr. Elmore, | beg to say in Teg 
Mr. Justice Kay’s judgment Mr. Watt has evidently forgotten 
to state that on January 13th, 1888, shortly after the date of 
the decision ‘referred to, a copper tube was manufact | 
the Elmore process with a tensile strength of 41 tons to the 
inch which was tested by “Prof. Unwin, a copy of whose 
certificate I enclose herewith. The circumstances referred ta 
by Justice Kay were all most minutely investigated by 
highest experts, and even by Dr. John ya, ve who bh 
engaged against the Elmores at the trial and their reports 
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reference to this very circumstance appeared in the prospectus 
when the original Elmore company was formed... ?" :: 
An Elmore Shareholder. . 

is is the letter which was missing and to which we 
referred at the end of our correspondence for May 8th.—Ens. 
ELEC. REv. | 


Electrostatic Inductive Capacity. RE 
With regard to the correspondence contained in your 
columns of May 1st, relating to the electrostatic capacity of 
ingle and return systems of telephone circuits, the following 
may be of use. . | 
it is well known that the retardation due to electrostatic 
capacity on a telephone circuit is not increased by using a 
return wire in place of a single wire; such being; I-believe, 
lly accounted for in a rather vague manner b Saying 
that although the resistance is doubled, the “effective ° 
capacity is halved. Now ‘it stands to reason that the absolute 


” capacity of such a system is increased by using a return wire. 


I therefore venture to submit the following explanation as to 
why the retardation due to electrostatic capacity is not in- 
creased in the latter case. RES 
The retardation due to static capacity is proportional to 
the time:taken to completely charge and discharge the line. 
I will first take the case of charging, as the time taken to 
charge is not identical with the time taken to discharge. In 
a single wire system, as shown in fig. 1, the charge on the 


a 


E 
line is represented by the area a x b, the slope, a b, repre- 
senting thé fall of potential along the line, and the amount 
of charge at any point on the line by the length of the per- 
pendicular to z 6, from that point intercepted by a b. Now, 
the charging resistance (r) of the line if the charge were 


uniformly distributed along the line would be equal to 3 R 
oy Aer total resistance of the line; but as the major part 
of the charge is near the charging battery, the charging re- 
sistance is a quantity smaller than > . The retardation is pro- 
portional to the Log | r. Next consider the effect of 
adding the return wire (fig. 2). The resistance of this -re- 


2. 
turn wire will have the effect of decreasing the fall of poten- 
along « b to half the value in fig. 1, and of increasing 
charging resistance to 2r. Now, as both lines are 


_ ¢ charged simultaneously, the retardation is proportional to the 


time taken to give + b (fig. 2), the charge az b through a 
Resistance 27; and az b (fig. 2) having half its veins for 
fig. 1, the time remains constant, or nearly so. Again, if the 
M.F. be doubled to retain the same current strength, z b 
will have the same charge as in fig. 1, but with double 
charging potential difference, thus doubling the rate of 

g and keeping the time exactly the same. Next con- 
the retardation due to discharge of the line. In fig. 1, 


thé line will through each end on disconnectin 
the battery and joiiing to earth, but principally4oz ; or, at 
a certain point nearer 2, the rs. on each portion ‘of: the 
line will discharge simultaneously ‘in opposite directions 
through two diffèrent resistances. The total: charge, there- 
fore, really discharges through the parallel resistance of these — 
two. resistances. Let this parallel dischatging resistance ‘be 
r;. Itis easily seen that r,:is less than 7, therefore the line ~ 
takes longer to charge than to discharge. In fig: 2, with 
double the E.M.F., each line possesses an equal charge to 
fig. 1, but of opposite “> to one another, and as these — 
charges neutralise one another at the loops, and also discharge 
simultaneously, the time thus taken is simply pere 
to: the discharging resistance of either line, which is, of 
course, the same as in fig. 1. I may mention that this ex- 
planation does not take into account the slight error which 
would arise through the self-induction of the circuit causi 
Obm’s law to fail in some d . This would cause a smi 
error in the calculated values of r andr, . Hat 


Telegraphists’ School of Science, 
Central Telegraph Office, E.C. | 
[Mr. Taie is incorrect in saying that “it stands to reason 
that the absolute capacity of such 4 system is inereaséd by 
using a return wire.” ' As a matter of fact (and it'admits of — 
easy proof) the capacity of: two: looped “cables” without 
‘earth used is half that of one of the cables with earth used ; 
the first case (that of the lodped cables) is like that of two 
condensers joined up “ in cascade,” the capacity of the com- : 
‘bination being one half that of a single condenser. The 


point requiring explanation is what are thé conditions in the 


case of two looped @rial lines when the wires are parallel and — 
close togéther.—Ens. Enxo. Rev:] à 


J 


In reply to your editorial ‘in the ExzorricaL REVIEW of © 
May 15th, I enclose a of my paper before the American 
Institute of Electrical ineers and of the discussion 
reprinted from Science. I think my remarks will make 
clear that I base my method of lightning protection on the 
fact that in every case of lightning stroke on record that I 
now know of, the dissipation of a conductor has furnished 

nes: passing through the upper and lower ends, respectively, 
Ly the dissi ted conductor. ‘ here are numerous cases like 
that descri by Franklin to be found recorded in the 
“ Philosophical’ Transactions,” especially about the time 
when the Royal Society was most concerned with lightning 
—one hundred and forty. years ago. ‘You would’ confer. a 
favour by enGouraging a discussion of ithis matter of 

act ; but, of course, the only:miode of discussion is to cite 
from the records : arguing as té/the reasonableness: or other- 
wise of a simple question of fact. is mot to the point: =» » 

circular may make clearer‘ the method of 

ication of my dispeller. | 


| Editor of Science, 
New York, May 26th. ; 
[We insert in our present issue an abstract of the discus- 
sion on Mr. Hodges’s paper. Mr. Hodges’s argüment seems 
to be that there are any number of cases in which. buildings 
rovided with conductors which could not be dissipated; have 
Lies damaged, but none in which the reverse has taken. 
place ; this is not a very conclusive argument, seeing that 
the protectors of Mr. H have been in existence'a very — 
short time only, whilst accepted form of :condüctor: is - 
old. What number of protectors on the Hodge Yay 
have been put up, and in how many cases have they’ been 
struck? It may be mentioned that the dispeller, as Mr. 
Hodges calls his protector, consists of about 75 feet of light 
copper ribbon cut in short strips, with insulating washers at — 
each joint; the ribbon is nailed along the roof ridges and 
the extreme ends brought down to the ground, but not termi- 
nated by earth plates—Eps. Exec. Rev.J 


| “Induction in Multiple Core Cables.” | 
Those of your readers who are more intimately connected 
with the telegraphic branch of electrical engineering will 


- have reted with much interest Messrs. Dresing and Gulstad’s 
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“’Remarks-on Induction in Multiple Core published 
in the issues of the 8th and 22nd ult. Too much credit can 
scarcely, be given to the Great Northern vie ge Com- 
pauy’s engineers for the patience with which they have 
worked. at, a very difficult problem, and for the ingenuit 
they have shown in applying to submarine cables Prof. 
Hughes's: device for compensating for induction effects on 
he 


t cation of this method, so well brought out in Messrs. 
Dresing and Gulstad’s paper, become practically insurmount- 
able when the length of the line o upon is materially 
increased ; and, instead of emplo such very. troublesome 
methods to compensate for the disvegleanens, it will, I believe, 
be universally admitted that the more satisfactory plan would 
be to eliminate the disturbances altogether. 
It will therefore not be out of place for me to remind 
your readers that an absolutely 
with this — was devised by me and patented by Messrs. 
Siemens Bros., & Co., in the year 1882. By this method 
(which is applicable to any land line or cable, of any length) 
all — disturbances, however caused, are completely 
removed. | 
The method consists, briefly stated (to take the simplest 
case of a line or cable with two conductors), in first forming 
a metallic circuit by looping the two conductors, and then 
forming a second circuit over the two conductors combined 
densers, or together recise arrangement depending 
on the length of the line ind, the type of shor: eme 
employed) are connected at each station, duplex-bridge-wise, 
to establish pl of potential between the ends of the 
conductors, and it can be seen that when balance is established 
the metallic circuit with its instruments will remain entirely 
unaffected by any currents passing over the “ earth circuit,” 
and vice versa. In the case of lines containing a larger 
number of conductors, these would first be divided up into 
simple metallic loops, and then by balancing the separate 
‘metallic circuits treating them as single conductors, as 
_ described above, further metallic circuits would be furnished 
from them as required. 
almost as simple as that of taking an ordinary Wheatstone 
bridge test, and the balance, once established, remains 
unaltered for years—any 
employing properly arranged metallic circuits 
to the effects oF is well-known to 
be an efficacious one, but the fact that its adoption 
reduces the number of working circuits to half that of 
the number of wires on the line constitutes in most 
cases a fatal objection to its use. The great merit of my 
device lies in this: that it is able to afford all the advant- 
ages of metallic-circuit working without any reduction in the 
number of working circuits: In-fact, it gives as many 
circuits as there are wires, just as though the lines were 
worked in the ordinary way, but with each circuit entirely 
me Bayar of, and free from any interference from, the rest. 
e system has been in use for the past seven years on the 
Commercial Cable Company’s two-core cable, connecting 
Nova Scotia with the United States. This cable is about 
520 knots long. Sir W. Thomson’s siphon-recorder is used 
on one circuit and a relay of the Brown and Allan type on 
the other, with perfect success and freedom from mutual in- 
terference between the circuits. The balance has required 
no attention since first put up. The same company also uses 
the system on a two-core cable connecting their stations at 
bergen acre and Waterville (Ireland). This cable is 
about 330 knots long, and the connection between the cable 
end at Weston-super-Mare and the office in London is made 
by overhead wires about 140 miles in length. Working is 
carried on direct between London and Waterville with auto- 
matic translation at Weston-super-Mare, and this case is 
even more interesting than the foregoing, as one of the 
circuits from London to Waterville is ee le in the ordi- 
way. | | | 
am further permitted, by the kindness of Mr. W. H. 
Preece, to mention that he tried this system between 
London and Sangatte (1.e., over about 84 miles of land line 
and 21 knots of cable) on the London-Paris telephone line, 


perfect method of dealing 


with perfect success and absolute non-interference between -: 


the two circuits worked over the same 


| | ir of wires. He 
used telephones on one circuit while a 


eme À telegraph lines. But the difficulties incidental to 


The whole operation of balancing is 


climatic changes affecting, of 


eatstone automatic © 


apparatus was working at the rate of 200 words per minnte 
on the other, and no better proof of the value of the 

can be desired than is afforded by the success of this experi. 
ment. | 


| . ‘4,3 | 
Charlton, 8th June, 1891. putes 


The Relative Cost and. Economy of High and Low 
Pressure Central Stations. 


I have read Mr. Crompton’s reply to my criticisms on his - 
paper with much interest, and am only sorry he'was unable 
to be at the meeting at the Institution of Electrical Engi 
when his r was discussed so that the method and on 
which he Len, M up his calculations might have been explaised 

I do not yet altogether agree with Mr. Crompton’s figures 
on the cost of A.T. feeders, but as the difference between us 
would not now amount to a large percentage on the cost, I _ 
am content for myself to sink this for a time in view ‘ 
of the magnitude of the issue which Mr. Crompton puis 
before us, and which I at any rate, and I think most people 
so far, have failed ay to appreciate. 

The position which Mr. Crompton takes up in his:paper, 
and which he has been kind enough to explain to me more 
fully in private conversation is, if I understand him correctly, 
briefly this :— | | 

Geutiie that a low tension network on the three-wire 
system with feed points is the cheapest and best way of 
supplying electricity from house to house, whether the 
current is alternating or direct, it is more economical to 
put a single station near the centre of each area of about a 
square mile and run low pressure feeders from it to the 
feeding points than to use high pressure feeders and 
transformers in sub-stations at the points where the f 
connect with the distributing mains. ie 

The corollary which Mr. Crompton draws from this, if I 
understand him rightly, is as follows :— 

In establishing a central station for lighting a town, by 
adopting the low pressure three-wire system I have done the 
best thing both for the present and the possible eventualities 
of the future. I can sell a unit of current in the low pressure 
station as cheaply 2 in the high and I am <_< whatever 
happens, because if, as is possible, extreme hig pene: 
… ous into use later on, my network of mains and station 
will still be the cheapest way of distributing the current 
locally, and all I shall have to do will be to remove my 


machinery, put transformers in the “me of it and let off the 


greater part of my buildings as ware 


. For my own part I am inclined to think this view is, on 
the whole, correct, canes oF do not wish to absolutely com- 
mit myself until I have more time to think it over more 
fully. | | 


ouses, or for some 


S. L. Addenbrooke. 


Researches in Electro-magnetic Induction. 


In reply to your correspondent ©. G. 8., who takes excep- 
tion ng + = of “dynes” as the unit of H in my 

per, I may state that as I have already mentioned in & 
fetter to the Electrician, Dr. Sumpner clearly pointed out to 
me after the maires | the point where our reasoning had gone 
wrong. I corrected the error in the proof sent me by you, 
but after all my a was printed uncorrected and contains 
several misprints. ‘The proof only reached me on Thursday 


morning, and was returned to you by the evening of that 


day. 

= glad to find that “C. G. 8.” has no objection to the 
“Thom” and the “Gauss”; but the units were in 
for private use, and it is of no importance whether they at 
accepted or not. We shall be happy to use the authorised | 
unit when it is officially adopted. . +B. Viewed 


June 10th, 1891. 7 


of 

Mr. Vignoles evidently overlooked the note on Pp. 727 
ont last issue which was printed to suve him the trouble he 
has now taken.—Eps. ELEC. | 
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WHEATLEY si PRICE & GOULTY, 


| 


ELEOTRIOAL AUCTIONEERS, VALUERS 


AND ARBITHATORS, 
2, QUEEN VICTORIA STREET, LONDON, E.C., 


10 ENGINEERS ELECTRICIANS AND OTHRRS 
“SMALL BUSINESS FOR IMMEDIATE SALE, 


EXCEPTIONALLY CHEAP. 


SNUG LITTLE BUSINESS carried on as Quentin 
Matsy’s Forge, at 14, Griffin Street, York Road, Lambeth, 
Cie. S.E. (adjoining Waterloo Station), together with the 
“Machines, Tools, Engine and Boiler, Loose Appliances, 

Btock of Fancy Wrought Iron Electroliers, Stands, &c., &c., is for 

bargain to an immediate purchaser. The e premises are 

capable of employing 80 hands comfortably. There is also 
al4roomed dw house, large gateway and back ‘workshops, 


held under a rental of £100 a 
Muir and others. A nice 
or fancy t iron costly 


little connection exists work ; 
et will be included. A splendid 


to x; Pca Govurr, 52, Queen Victoria 
4496 


VULCAN TTE.| 


HARBURG INDIA-RUBBEE COMB COMPANY. 
London Warehouse: F. WINTER, 
138, LONDON WALL WOOD STREET E.0. 


_EBONITE. | 


CHEAP PREPAID 


Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
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and Provinces essential. À men néed apply; state 
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HE ADVERTISER, tail, and 
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ASSURED FREE OF ALL LIABILITY. | 


LIGHTING RULES (COPYRIGHT) 


Edition, 


. MACDONALD, } 


years’ experience. 
Lane, W.C., Solicitor 


ANTED, by # young man, situation as-Blectrical- Engineer - 
either at home or abroad, Rene. had good commercial 


training and great experience in ‘electrical york. r'A@üress, 
LIGHTING,” Revitw office. 


LECTRIC Bell Fitter. Young man, thorough] experienced, 
n 


A E., experienced in all” 
s Secretary, &c t references, is open responsible 
—Address, 4,460, Review Office. 
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. FRACTICAL Electrician, 7 year’s experience lighting, testing, 


&c., desires Home or abroad.—X.; 24, 
Troughton Road, Charlton, S 


('LEUPANLYANS —À scientific man of reputation and wide ex- 


: perience, especially in chemistry, electricity and mechanics, 
tions thereof t o technical processes, auch as 
chemical and itistallation of 
electric light ; accustomed to management of men and of works; 
inventor and patentee ; an us ointment at home or abroad. 
©. 7, Wheeley’s. Road, m. 
DVERTISER wishes to purchase a Partner in an Feet’ 
lished firm of electrical engineers. Adv has had 
three J. ‘Esq., 


UPILS.—An Electric Light Company in the South-of Éurc 
has vacancies for two Pupils with a small premium. . 
Engineer (English) can be seen by appointment antil, the: 20th 
, H. M. 8., care of M. C. Leite Rozas/ Beq., 16, 
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The above are suitable tor a 
are nearly new, having keen used barely four mue LE 
uction will be made, and the honse-can be ins 
the lights tested.— Address No. 4,470, Office of the Po 


Mr. J. G 
- PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., re gg w.c. 
* PATENTEER’S HANDBOOK” Post Free on 4014 


BRRESTEIN ELECTRIC LAMP C0, 


ŒIMITHD) 


2, MARLBOROUGH MANSIONS, VICTORIA ST. LONDON. SW. 


| 


| eg The lampe of tits Company ar- of low resistance, and | 


BLECTRIC & GENERAL INVESTMENT 60.,| 


LÉMITED, 
Offices —1 & 2, Great WINCHESTER Sauer, EC. 


Mis Grace the DUKE OF MARLBOROUGH, Chairman. | 
“The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 


« for Electric ond Trans- | 


Power, and other industrial uses of ¢ 
er 
COIL BULL, 


“PPLICATIONS are invited for the appointment | 


of Demonstrator of Electrical Engineering. 


_ Stipend, £100. Particulars may be obtained from the 


Secretary of the College. ai 


CONTRACT WIRING, 
ELECTRIC BELLS, TELEPHONES, 


WALLACE SANDY & EASTER, 
 CHOUMERT ROAD, PEC KHAM, 


Are prepared to carry out the wiring end fitting of installations, with or | 


without materials. Complete gas or steam plant. 
All work absolutely guaranteed and tests given on compietion. Best 
labour only. Enquiries inyiged. Shipwork a speciality. 


Telegrams: DOGBERRY, LON DON 4417 


ELECTRIC WIRES. 


Electrical Instruments, 
Dynamo Machines, jesirie 
Bella, Telephones, 

Lighting, 40, & 


UNITED ELECTRIC WIRE Co. 


14a. Clerkenwell Green. London, E.0. 


G. LORRAIN, MLE.E., MIME. &o., | 


VERITYS WEEKLY LETTER. 
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| TO THE ELECTRICAL L TRADE. 


ORNAMENT AL SWITCHES, 


"We shall. be glad. of some sample. orders. from - 
those of the Electrical Trade who have not as- 


yet used ‘our Quick Make and Quick Break 4 


Switches. 


Everyone knows the difficulty of getting reélige 
good Switches at a reasonable price, and we 


claim. that ours 1s one of the best moderate «. | 


priced switches in the market, having not only à . 


Quick Break but also a Quick Make... 
- Added to its very efficient action, 
given the subject of Ornamental Switch Govers: Nig 


considerable thought as the time has come when : 
a little more attention should be paid to the. 
appearance of Switches thah has hitherto been’ 
the case. We do not mean by-this ornamenting. 
the China Covers, as those conversant with West ™ 
End interiors well know that a China Cover. 
however ornamental, usually looks out of place 
. with good decorative work. While, therefore, — 
these Switches are made with the usual Ching 


| | Covers, carefully designed and highly artistie te 
Brass Covers are also fitted to them. : - 


In the New Catalogue of Trade Sundrigs we 
are just publishing will be found several sheets 


of Ornamental Switches showing | 


covers in Louis Seize, the German renaissance, — 
and other styles, while, in one instance, a very 


charming Switch Cover has been formed, by | 2 : 


using as à pattern a quaint repousse watch case | 
in our possession. Other Covers of good design, | 
but not so elaborate in character, are also pro- 
vided, and our Quick Make and Quick Break 
Tumbler Switch fitted with: fluted cover at 
3s. 3d. is decidedly the best Switch. anywhere 
in the world at this price, in fact s0 great has 


been our sale of them that we can hardly beep 


up with the orders we have in hand. 

The same attention has been paid, to thee: 
Switch Handles as to the Covers, and'we are» 
able to offer our customers a choice of thege— 
different handles for our turn round Switch, 
made out of either wood or ivory. 

_ Whether, therefore, a good plain Switch with 
first-rate action at a low. price is required,-0f, 
something of a highly artistic appearance, the, 
Trade have simply to come to us to meet al” 
their requirements. 


B. Verity & Soxs. 


King Street, Garden, and 
137, Regent Street, London. 
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4 ~ } 
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| & see. see cost £211 
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(ŒOVERSHEDS PATENT, . 


ee | _ Supplied to Principal Contracting and Supply Companies. 
| DIRECT READING, 
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‘mand fay them has hitherto 
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W. T. GOOLDEN & Co,’ 


6 VO. 
Contractors to English & Foreign Governments, 
Railways, Central Stations,&c. 


YNAMOS. 


Long Beanngs Clean and Economioal Lubrication Standsmi Goolden Overtype Dynamo, built 
CHEAPER than any Dynames with Gramme, Drum and Bar Armatures. 


"working with same MARGINAL FAOTORS HAVE BEEN BUILT IN ALL SIEES, 
and at same LOW TEMPERATURE. - Some welghing over SEVEN TONS without Engine. 


test than ) 


OTORS 


sTRONGLY BUILT. 
Will rive machinery diret with Spar Gearing, without breaking down the armatures, 
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STEAM DYNAMO for ELECTROTYPING 
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| _CONTRAGTONS To THE Post OFFICE, whi AND LEADING TELEGRAPH GOS, 
ON T YNE, : | 
jew Glectrical and General 
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Will bore Squnte, Hexagon, or any of Hole at ose opétatiot | | 
SQUARE DRI ING MACHINE COMPANY, La, 85; hale “LONDON. 


MICAZ.s. 


CAL WORK, and alse for INDET-HUBBER & GUTTA- 


plied and. Shipped nt shortest notice 


6. BOOR & Co., 1. & 2, Lane, Bishidpaate, LONDON, 
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Made and Supplied. 
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CLASS G-AS ABOVE. 4 WITH CONDENSER: 


SOLE LICENCEES in England, Wales, and Trelana Ke the. of 
above, with Dr. Propre. Patent Releasing Gear. 
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"PRICES AND FURTHER. Si on APPLICATION. 
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Complete Installations erected by experienced men at 
© home and abroad. | | 
: | SPECIAL TERMS TO THE TRADE. | eee 
rate: Complete Catalogue on application. 
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Op, BELL’S ASBESTOS... 


3 ‘ 
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DEPOTS: 
HULL : Humbér Dock” 
GLASGOW : 85, Robertson 


BARCELON LISBON & GEnoa, 


~{ 


BOILER’ PRESERVATIVE | yarn à SOAPBTONE PACKING 
Will keep 


Is the BEST LOCOMOTIVE PACKING made, 


BEL 


COMPOSITION 


dry in bags 
therefore 


Wz 


Lu «| 


protest Yul- - plied, and allow the expansion contraction te b À 
| LIVERPOOL: 2, Strand St., Jame: 
: 
‘4 
| 
34 
any incrustation, without injury 
| AU NN" 40 per : 
is, Pog | 18 GPRCIAILY SUITED FOR ASBE EME) à 
= ~ MACHINERY, ACCUMULATORS AND AMMONIA | ent out 
4 | > 
Sg “> À 
tak 
| SING ‘Ou | 
| 2 quested to forward us 
‘+ or pot mark 4 as ~ 4 
Poe r 
Drams are marked ss above. aM 
Every Cask is sent out as above, 
All Corks are aa abo 


ASBESTOLINE à the met Inodorous Lubricant. 
ASBESTOLINE has beaten all other Lubricants in making trials. — 


| four | ASBESTORENS 0, is for aso 
A. is adapted to ordinary Land Bere! | high. 
| Engines and Machinery, in and ont-door, in this country. ASBESTOLINE CC, is & 
* ASBESTOLINE B, a little more solid, is for <r: machines, &c., w 
in temperate climates, also also on land. when is desirable through, = 
have Lubricant stiffer than A: of C: 


= of no « in every Kind of machinery ts and nes novel 


Le crée On Electric Lighting Machinery, and in Steamshtps of all sizes throughout the worid, the success of Asbestoline is unequalled, Many 


| 3 SUPPLIED IN KEGS, 28 bs, 66 Ibe, or 112 Iba 


© SPECIAL TERMS FOR-LARGE QUANTITIES. © 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbéstoline ¢ equals 2 of 011 weighing 18 


# 
 BELLS “ASBESTOS: 
| 


PACKING. 


Under this registered title. are included the inventions of Mr. Field, and oxpattaiiai has proved: theth fo be 


7 | THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. ‘They. constitute, + à a 
— | combination of Asbestos and India-rubber as secures the maximum of elasticity and ‘heat resistance, and | 
atetherefore UNEQUALLED FOR EVERY KIND OF ENGINE. These are being universally® by 
| mioptof the leading Steamship Companies throughout the world for ordinary Peiple, and Qui 
Etpansion Engines of the’ latest type. These Packings are composed of 


| In ordering, state whether square gr round, roqure, 3 


SOUTHWARK, LONDON, 


Cable Street, Blackfriars. LIVERPOOL : 2; Strand St., James St. HULL: Humber Dock Bast. 
GLASGOW: 88, Robertson St. DUBLIN; BELFAST. ANTWERP, BERLIN, BARCELONA, TRIESTE; 


:—BIRMINGHAN: BELL & C)., 7,-doha-Bright Street. ROBERT 414, 
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“All THESE coops ARE SHOWN Fu: SIZE AND’ REPT IN: STOCK 
“SEL 10 
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| STRHGRT-DRAWK OW TEL ROUND HEXAGON 


| SCREWS TURWED PARTS. ON | 


con SIDERABLE. REDUCTION FOR LARGE. QUANTITIES... 
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SOBE*AGENTS ‘FOR: J. MOUGHELS HIGH CONDUOTIVITY COPPER WIRE. 
a 
| | 
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ROAD, DALSTON, | 


0 


Re. 1100, 


No Rental Royalty ! 


GLASGOW. 


“The “ COMBINATION ” TELEPHONE. as shown here 
sorves 10r a thoroughly practical and = 
| telephone line. 


Price for each Station, with Onll-Bell ‘and 


POWNALL ROAD, DALSTON, LONDON : 

| 8, PRINCES MANSIONS, VICTORIA STREET LONDON 
) 187, WEST REGENT STREET, GLASGOW : 

EAST DOCK BUILDINGS DUNDEE: 

€ At any of which ‘places the instruments van be soon and tested. 


PATHRSOM COOPER 


ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


MANUFACTURERS OF DYNAMOS, ARC LAMPS, MEASURING INSTRUMENTS, 


Telephone Wo. 5429. BSTABLISHED 1870... Telegrams: “Flexible, Landen.” 


SLVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 1889. 


PHILLIPS BROTHERS, 
FICES AND WORKS: THE The HAGKNEY WICK, LONDON E. 


MANUFACTURERS | OF CABLES, WIRES, &c, TO ANY. SPECIFICATION. 
MULTIPLE CABLES, AERIAL AND 


of every descriptior for Telephone and Belt Werk 


FANOY GRAIDED WIRES OF EVERY DESCRIPTION. 


SOTTON AND SILE COVERED WIRES FOR DYNAMO MAGNETS, 2e. 


Engineers, Manufacturers & Contractors, 


DYNAMOS 


COCO” AND “D” 


CONTINUOUS CURRENT TRANSFORMERS, 


‘Specially Wound Dynamos to chargé cells and supply constant 
_ EML¥. to Lamp Mains independently and at the same time. 


| Battery complete, forlines upto 2 12 6 
Do. do. do, ‘above 3 miles, LA 10: 9. 
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GOTHIC WORKS, KING 8T. NORWICH | 
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| 
LIBERAL DIGCOUNTS TO THE TRADE. AGENTS WANTED. 
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WORKS 


“session! Engineers and India Rubber and Gutta 
| Percha Manufacturers. 


MANUFAOTURERE 


GABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO 
MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES, 
‘CARBONS, TORPEDO APPARATUS. 


SPECIALITY, Underground Electric Light ‘System for High and Lew Tension. The se — which 
| has given complete satisfaction, «sis 
CONTRACTS. entered Into. for the RECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of SHIPS, 
FACTORIES, HOUSES, and the supply of =" PLANT for ELECTRICAL TRACTION and aac sa of POWER. 


*WULGANISED INDIA RUBBER. 


t HOBE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS and 
| FABRICS, SHOË SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES 
| for GABS, CARRIAGES, BICYCLES, SHEET, WASHERS, BUFFERS 
—gpRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN TENNIS 
BALLS, MOULDED GOODS to any Pattern. | 


sFFECTED BY WINEGAR OF HYDROCHLORIC on ACETIC 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD, 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
STOPPERS, PUMPS. | 


TGUTTA PERCHA. 


BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, 


— 


BT, and TISSUE. 


OFFICE-"S London.” Silverto Graysilver, London.” 
WORKS { ‘ India, Beaumont-qur 


 ‘BRANCHES— ” (followed by Name of Town). 


"ESTIMATES AND PRICE LISTS ON APPLICATION. 
OFFICES. | WAREHOUSES. 
16 CANNON LONDON, 10010 104, CANNON ST, LONDON, 

; BRANCHES. 
: MANCHESTER... Street. | DUBLIN... St. Andrew Street. 
2 BIRMINGHAM NORTH SHIE Boroug 
_| ESSEx. pERSAN-BEAUMONT, 
_ ‘TELEGRAPH ‘ADDRESSES: 
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